

Reliable ignition calls for the use of 
BQ Spark Plugs. 

Speaking from his experience, C. H. Calhoun, 

Vice President of engineering and maintenance 
of Mid-Continent Airlines says : "Since we standardized 
on B^ RB19 R-2 Spark Plugs, they have provided 
us with virtually trouble-free performance, 
a minimum of off-schedule removals and 
greatly extended service life.” 


FOR AIRCRAFT ENGINES . . . AIRCRAFT SPARK PLUGS 

THE BQ CORPORATION 

NEW YORK 19, N. Y. 

SERVING WORLD AVIATION FOR 32 YEARS 






MID-CONTINENT 

AIRLINES USES SPARK PLUGS 

TO ASSURE DEPENDABLE PERFORMANCE... 





Axelson-built aircraft components — hydraulic 
landing gears — cabin superchargers — gears and 
gearing mechanisms — are recognized around the 
world for highest precision quality wherever 
military or civilian planes fly. Axelson's com- 
plete mechanical facilities, expert craftsmanship 
and rigid standards of exacting production are 
augmented by a competent engineering staff 
experienced and capable in helping aircraft 
manufacturers develop component parts for to- 
morrow's planes. 


Through the years, Axelson has been noted as 
one of the country’s foremost manufacturers of 
heavy-duty precision engine lathes and gauges. 
Hundreds of these Axelson lathes are currently 
in use by the aircraft industry. 


AXELSON MANUFACTURING COMPANY 

6160 Soulh Boyle Avenue, Los Angeles 1 1, California 



5 more airlines join the switch 
to B.F. Goodrich brakes 


283 DC-Ss now operating more 
economically for 17 airlines 

L ast spring, we announced that 12 
'U. S. airlines had switched 246 
DC-3s to B. F. Goodrich brakes. 
Now five more airlines (above) have 
reported a changeover . . . and still 

Main reason is the lower main- 
tenance cost — a benefit that will 
continue when these airplanes are 
converted to Super DC-h- 
The simple design of this brake 
eliminates many extra parts found in 


ocher brakes. The only tools needed 
to relinc it are a screwdriver and 
pliers. And the full circh braking 
action of the expander cube spreads 
wear evenly, lengthens brake life. 
Maintenance man-hours, "in-shop" 
time and replacement costs are all cut. 

What's more, B. F. Goodrich 
Expander Tube brakes save weight. 
They can be designed lighter for a 
given amount of kinetic energy chan 
any other brake. They cannot lock or 
grab- They respond smoothly — to 
minimum pressure- They take heavy 
overloads better in emergencies. 


BFG assemblies — wheel, brake, 
tire and tube — offer special advan- 
tages for military and private planes 
as well as airliners. Standard as- 
semblies are available for quick de- 
livery and a new assembly can be 
engineered for any design on your 
drawing boards. Writ! to The B. F. 
Goodrich Company, Aironauticai Divi- 
sion, Akron, Ohio, 


B.E Goodrich 

FIRST IN RUBBER 
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AVIATION CALENDAR 


Nov. 28-Dec. 2-70(h annual mecliiig, 
.\mcriran Socich- of Mechanical Engi- 
neers. Hotel sutler. New York, N. V. 

Nov. 29.S0-.\ir Traffic Conference final 
niiehng for 1949. sponsored by Ait Tran.v- 
port .kssn., Edgewater Beach Hotel, 
Chicago. 

Nov, JO-Dee. 2— Annual meeting. Society 
for Experimental Stress Analysis, Hotel 
New Yorker. New York. 

Nov. 30.Dec, 2— Kansas .Airport and Aerial 
Sptav Conference, Manhattan, Kansas. 

Dec. 9-10-Fiist Convertible .Aircraft Con- 
gress, sponsored by Philadelphia chapter 
of l.AS and .American Helicopter Society, 
in I’hitadelphia. 

Dec- 15-16-.Ait Transport .Assn, board of 
directors annual meeting, Carlton Hotel, 
Washington, D, C. 

otganined by the Naliortal .Aeronautical 
Assn., Hotei Sutler, Washington, D. C. 

Dee, 17-Instilute of the Aeionautkal 
Seieitccs Hth annual Wright Brothers 
lecture, U. S. Chamber of Cnmmcicc 
Butiding auditorium, Washington, D, C. 

Dec. 51-Jan. 7, HSO-'Wintcr Wing. 
Ding." sponsored bs- the Mount Plv- 
mouth Hotel and Golf Club, Mt. Ply- 
mouth, Fla. 

Ian. 11.12, 1950-Elotida Msing AIlig,itor 
Club's Aiimial Rituals &• ■|••colics, Mcl- 
houmc, ITa. 

Ian. n-15-All Amcrkan -Air Maneitvcrs. 


Ian. I6-17-Miami-Havarij .Air Cruise for 
pris.tte planes, conducted bv FlorirJa Air 
Pilots' Assn. 



iterican Soelci 
ind the Soei. 
of .Alanaget 
. Cleveland. 


inec Show , spon- 
tv of Mechanical 

nicnl, Cleveland 


Ian. 17-19-University of Illinois second 
annual Custom Spiav Operators school. 
Urtena, HI. 

Jan. 23-IAS aiiniul Honors Night dinner. 
Hotel -Astor. Ncn A'ork. N. Y. 

Jan. 23-26— l.AS I8lh annual meeting, tech- 
niral sessions. Hotel Astor, New York, 
N. Y. 


Jan. 24,-Ninth session, ICAO Counril, 
Montreal. 

Ecb. 18-26-National Sportsmen's Show, 
Grand Central Palace, New Y'ork, N, Y- 

Keb. 27-Mar. 3— Spring nrccting, .American 
Society for Testing Materials, Hotel AVil- 
liam Pram, Pittsburgh. 

Mar. 6.9-47th annial meeting. American 
Road Builders' .Assn.. Ncthcrbnds Plaza 
Hotel. Cincinnati. 

-Mar. 28-31-Nationjl Plastka Exposition, 
sponsored bv Society of the Plastics In- 
c(ustry. Navy Pier, Chicago. 


PICTT'RK CREDITS 


FEDERAL 

LIGHT WEIGHT ALL-METAL SKIS 



MASTER SKI BUILDERS SINCE IMS 


FEDERAL SKIS 

atid SuMeoAe . , . 

'UUUi4f Hcut^ 6fie/iaUan 
Hettettue Sott<ie*tiettce 

Salei Student 
denial Se^utice 

QhaAteJi PleaAuM 

JlatuUn^ 



FEDERAL presents the only 
complete line of skis available 


Standard and eustoxi-butll models include 




• Clairp-On Wheel Types. 

a°no'L'4\i’™rrnd''»‘h‘’i?h " 

. Shock Absorbing P«d<rtaf TypM.^^ 


TOM-BUILD SKIS FOR ANY SPECIFIC 
TYPE OF AIRCRAFT AND SKI OPER- 
ATING PROBLEM. 



FEDERAL 


AIRCRAFT WORKS 

aaS6 NO. MISSISSIPPI DRIVI 
MINNEAPOLIS 12, MINN. 


AVIATION 


NEWS DIGEST 


DO.MESTIC 

National Aviation Trade Assn.’s new 
axccutive director, when Harry Meixcll's 
contract expires Jan. 1, will be Charles 
Parker, formerly of Robinson Aviation 
and more recently of Aircraft Marketers 
of New England, Meixell had recom- 
mended a budget curtailment for 
NATA, and also recommended that his 
contract not be renewed. Both recom- 
mendations were voted. Arthur R, Ciit- 
rey. Galesburg. HI., was elected presi- 
dent, succeeding Norman Larson, Bur- 
bank, who becomes chairman of the ad- 

Wright Aeronautical Corp, workers, 
niembas of two CIO locals represent- 
ing 5700 production and white collar 
workers, last week voted to strike be- 
cause of a snag in negotiations with the 
company. By mid-week Wright had not 
received termination notice, which usu- 
ally must be given ten days before 
striking, 

Gto^e Newbold, Clinton. Conn., 
died. He was a former member of the 
Institute of the .Aeronautical Sciences 
and for years sales manager of Aviation 
Magazine. 

More plane passengers tlian sliip pas- 
sengers left New York City for over- 
seas points during October, according 
to the Port Collector. October air pas- 
sengers totaled 24.351, compared with 
21,749 bv shin. Total for 1949 shows 
ships still leading with 475.650. com- 
pared to 403,034 bv plane. Passenger 
arrivals by plane during October totaled 
27,190, compared with 49.738 bv ship. 

An Air Force C-74 Globcmastcr flew 
to Kngland with 103 passengers, largest 
luimbct ever to fly the Atlantic in a 
hcavicp-than-air craft. This same Globc- 
mastcr had nreviously set a performance 
record of 240-hr, utilization in Sep- 
tember and was a veteran of the Berlin 
-Airlift, where it had delivered 223,000 
lb. of coal in one day. 

Meteor Air Transport DC-3 crashed 
into a Detroit house, killing one oc- 
cupant of the building and the two 
crew members. The craft «a.s bound 
from Teterboro, N. J, its home base, 
to Detroit with a load of Cliristmas 
mercliandise. Meteor holds a letter of 
registration as a large irregular carrier. 

Air Force will get one-fourth of tlie 
graduates from the U. S, Military and 
Naval Academies in 1950. This year 
the allocation was based on 40 percent 
fiom West Point and 7 percent from 
Annapolis. In 1948, the Air Force re- 
ceived all of its Academy-trained officers 
from West Point- 


Military Air Transport Service will 
tr.insfer VR-3, one of tliree Navy 
Squadrons assigned to MATS from 
Patuxent Rivet, Md., to NAS, Moffett 
I’ield, Calif, Reduction of facilities and 
reassignment of units under present cur- 
tailed Air Force and Navy programs is 
cited as reason. Transfer is scheduled 
to start Dec. 1 and will be completed 
by year's end. 


FINANCIAL 

Beech Aircralt Corp.. for the fiscal 
year ended Sept. 30, 1949, repotted net 
income of $922,089 on net sales of 
520,582,043. Export business totaled 
$4,393,764, compared with $3,883,805 
for tiie company's 1948 fiscal year. 
Current assets at Sept. 30 were $8,537.- 
441; current liabilities $2,288,009. Back- 
log as of Oct. 1 was approximately $13 
million, composed principally of con- 
tracts for rebuilding and overhauling 
Bcechcrafts for the Navy, spare parts 
for the government, and aircraft which 
have been sold to individuals and for- 
eign governments. 

Grumman Aircraft Engineering Corp. 
reported sales of approximately $18,- 
710,000 during the quarter ended Sept. 
50, 1949, compared with $10,180,000 
during the preceding three months. 

INTERNATIONAL 

.Avio Canada’s Orenda turbojet has 
completed unofficial endurance run of 
more than 750 hr. without major re- 
build or overhaul. Run included these 
schedules; 150-hr, U. S. endurance test; 
25-hr. British Miiiistr;’ special category 
test; 150-hr. RCAl'-typc test; 30-lir. 
Canadian ptcliiiiinarv flight rating test; 
150-hr. British Ministry ser\-ice-t>pc 
test; 50-hr. U. S. preliminary flight rat- 
ing test; and approximately 175 hr. of 
niisccllaiicons trials, including perform- 
ance runs to simulate engine flight con- 
ditions, acceleration tests, and endur- 
ance runs to measure consumptions. All 
tests were at design rating of engine. 
Only routine inspection and mainte- 
nance were employed and only signifi- 
cant replacements were flame tubes after 
300 and 600 hr. and 6 nozzle guide 
vanes accidently damaged. Endurance 
trial was within 8} months of engine's 
initial running. 

BOAC is using pressurized Argonauts 
(DC-4Ms) to replace York, Skymastcr 
and Lancastrian aircraft on several 
routes- A^onauts are already in opera- 
tion between Britain. Hong Kong and 
Tokyo, 



Every plant has at least one 
impossible machining job — 
where scrap loss is high 
—production is interrupted 
—costs out of line. That's 
the job to send us. 

Here at Non-Gran you'll 
find a combination of en- 
gineering ingenuity — excel- 
lent equipment — and long 
contract manufacturing ex- 
perience — skillfully coordi- 
nated to produce your parts 
exactly as you want them — 
when you need them — and 
in the most economical way. 

Write for booklet showing 
"Our Story in Pictures." 



AVIATION WEEK, 


ntwr 28. I9« 







^ AVRO 
Flight Test Successful 


DIAPHLEX ENGINEERED PRODUCTS 
O.K. IN FLIGHT TEST. NEW AVRO 
JETLINER EQUIPPED WITH SPE- 
CIALLY DESIGNED RELAYS, PRES- 
SURE SWITCHES AND TIME DELAYS. 


A 1 ) 24 volt D.C. and 400 cycle relays sup- 
plied by DIaphlex and Stratopaied for 30, 
000 feet service ceiling. Relays located 

i cal ly sealed. 


HYoraOL PPASSUHE SWITCHES 




10 


WHO’S WHERE 




Changes 

^New Appoiotuieots— General Electric has 

partment; NeQ d^unie, Jc., from manager 
of manufacturing to administrative assistant 
to the general manager; Ernest E. Johnson, 
from manager of engineering to manager of 
engineering, Latn Apparatus divisions; Carl 

A. Salmonseo, from manager, Aircraft Gas 
Turbine divisions, to manager of manufac- 
turing. Large Apparatus divisions; Byron A. 
Case, from assistant to manager of eogi- 
nccring, to manager of engineering, Small 
Apparatus divisions; Frank T. Lewis, from 
manager of manufacturing, Aeronautic and 
Ordnance Systems divisions, to manager of 
manufacturing. Smalt Apparatus divisions; 
Clarence H. Linder, from assistant manager 
of manufacturing to assistant to the general 
manager; C. W. LaPiette, from assistant 

ircraft Gas Turbine divisions, to 
iicraft Gas Turbine divisions. 
James (J’Cemnor has been made cargo 
representative in Chicago for KLM Royal 
Dutch Airlines, replacing Eloisc Preli, now 
New York cargo representative. . . Williatu 

B. Birren resigned as director of service and 
parts for Wright Aeronautical Corp. and is 
now assistant to the president of Grand 
Central Airport Co., Glendale. Calif. 

► New Sales Shifts— Minneapolis-Honeywcll 
Regulator Co. has made these changes in 
its sales staff; Kent L. Wilson is now man- 
ager of the newly-formed manufacturers’ 
division, to assist A. H. Lockrae. vp-heating 
controls division; T. S. Carley, formerly De- 
head of the Honeywcll-Bcown office in 
Dallas: Karl Schick lia.s become sales man- 
ager of the company's gas controls division; 
J. A. Depuy. foimetl'y branch manager of the 
sales staff in Cincinnati, is now manager 
of the Detroit office; Jack Richardson, for- 
merly manager of the industrial Vision's 
sales in Detroit, now becomes Cincinnati 
branch manager; James Dunlap, formerly in 
Toledo, is now industrial sales manager in 
Detroit; and Harry Merkel, formetiv in 
Pittsburgh, is now in Toledo in charge of 
industrial sales- 

istrative assistant to the general manager of 
the New Departure division. General Mo- 
tors Corp., plans to retire this week after 
3! years service with the firm. 

Elections und Honors 


if the ' 




elected a director of the Baltimore Nal 
Bank. . . Parker Appliance Co. has elected 
C. H. Wagner, Jr., treasurer, and E. L. 
Dumas, comptroller, replacing O. P. Bcieit, 
who resigned as trcasurer-comptrolier. 

► New Honor— Richard While, manager of 
TWA’s electronic engineering, has been 


e Inters 


>. Radio 


iona! 

rids Tcchnica 


INDUSTRY OBSERVER 

^Lycoming is making a comeback in the small aircraft poweiplaot field 
with its geared 260-hp, engine. It has been test flying for some time in 
a Ryan Navion which may be prototype of the 1951 production Navioo, 
and is credited with increasing the four-placer's speed to 170 mpb. 
Two of the new geared Lycoming engines are also used as powerplants 
for the new Beech Twin Bonanza. 

► Navy will unveil three new sweptwing jet fighters during 1950i The 
Grumman FlOF; the McDonnell F3H; and the Douglas F4D. All are 
designed as supersonic carrier-based interceptors. New attack planes 
will include the Douglas A2D powered by an Allison T-40 turboprop 
rated at 5500 hp. and the North American A2J powered by two of the 
same engines. Both planes are developments from the AD and AJ series 
now in production for the Navy. 

► Swedish Aircraft Co. (SAAB) says it is in production on an order for 
500 of its sweptwing jet fighter, the SAAB-29. It is powered by the 
British de Havilland 5000-lb.-thmst Ghost turbojet built under license in 
Sweden. SAAB claims a design top speed of 665 mph, for the fighter, 

► Aero Medical Assn, is studying the problem of toxic gases in aircrew 
compartments of airplanes in an effort to set up concentration limits 
from the physiological standpoint by determining how much bodily 
impairment of the crew members can be considered safely allowable. 

► A supercharged 285-hp. Continental engine may become an important 
factor in rescue planes and helicopters for military services. Supercharg- 
ing will improve performance at high altitudes in mountain country 
where many air crashes occur, The new engine has already been installed 
in a small Bell helicopter, the G-15. A modification of the Convair L-15 
liaison planes owned by the Army Field Forces with new powerplanl 
also is being considered. L-12s currently are powered with a 245-hp. 
Lycoming engine. First 146 of the L-13s are soon to be modified for 
winter operation to conform to the later L-13Bs, 

►Air Force has modified its procurement contract for Sikorsky H-5 
helicopters, and will use the funds for the last 10 H-5Hs to buy 5 of 
the new larger Sikorsky lM9s, from which the new Fcederliner S-55 is 
being developed. This contract change may give Sikorsky an edge its 
the Air Force rescue helicopter competition (Aviation Week, Nov. 21), 
since various versions of the H-19 with 600- and 800-hp. enignes are the 
company's entries in this competition. 

► Breaking the official world speed record of 670.9 mph, is now routine 
at North American Aviation, Inc,, company sources report, Every one 
of the 250 F-86As delivered by NAA to the Ait Force has equalled or 
cracked the mark unofficially as part of its routine acceptance flight tests. 
The official record is held by an F-86A. 

► Republic F-84 Thunderjet fighters are being turned over to Ait 
National Guard units to replace the Republic F-47s now in service. 
First-line USAF fighter groups ate now being equipped with North 
.American F-86As. 

► Vickcis-Armstrong Ltd, expect to have tlie first Viscount 700 turbo- 
prop transport flying by the middle of next summer. This is the enlarged 
production version of the Viscount, designed for 40-53 passengers with 
block rangra of up to 1000 mi. at a cniising speed of 316 mph, at 25,000 
ft. The Viscount 700 will be powered by four Rolls-Royce new model 
Dart turboprops rated at 1400 hp. equivalent shaft horsepower. 

►CAA has experimented with an oscillating forward warning light in 
the nose of a DC-3, designed to provide a continuous in-flight warning 
to other aircraft. TTie 8-10,000 candlepowet beam oscillates 60 deg. 
cither side of forward to produce a blinking warning to other aircraft 
within a distance of 12 mi. The light is actually visible for 18-20 mi. 
United Air Lines is awaiting receipt of equipment for conducting its 
own tests on the device. The idea is simikr to that used on railroad 
locomotives, although the latter light describes a “figure 8" in its motion. 

► Evaluation tests comparing the British transverse bar (Calvert) 
approach light system, and the Airline Pilots Assn, center-line system 
with the CAA-appioved slope line standard system, have been ordered 
at the Landing Aids Experimental Station at Areata in an effort to get 
international agreement on an ICAO standard for high intensity approach 
lights. A single line of slope line lights using the ALPA center line idea 
IS also being installed at the CAA test station at Indianapolis 
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NewTwo-Engine Lightplane Market Ahead 


With models already 
are readying all-out 

By .\lcxan<lpi- McSurely 

Hrospccts for new and virtually un- 
tapped military .ind civil markets for 
small twin-engine airplanes are stimu- 
lating a new wave of twin-engine plane 
dcsclopnicnt with four competitors al- 
ready grooming their entries for a 1950 
sales free-for-all. 

• Beech Aircraft Coip. last week nroved 
into an initial lead in tlic competition 
after successful test flights of the new 
rwin Bonanza Beech Model 50 at 
Wichita. 

• Piper -Aircraft Coip., only other major 
inaniifacttirer known to be gtoonring an 
entry in the small twin-engine field, 
hopes to fly its new tractor version of 
the Baumann Brigadier in January at 
Lock Haven. Pa. 

Two other less-established competi- 
tor.s in the same fichi arc; 

• Baumann Aircraft Corp., now build- 
ing a production Model 290 pusher 
Brigadier, with essentially similar air- 
frame to the Ko. 1 Brigadier sold to 
Piper, New production model is ex- 
pected to fly in July. 

• Aero Design and Engineering Corp., 
which is pushing its Aero Commander 
(AviATtON Week, fitlv 11) through cer- 
tification in Culver City, and hopes to 
put it into production at Oklahoma City. 

•An AviATtoN Week survey of other 


’ developed, four firms 
1950 sales campaigns. 

principal manufacturers produced the 
following reports; 

• Cessna Aircraft Co., is not building 
and does not contemplate building at 
this time a twin-engine airplane, {Un- 
official reports were that Cessna had a 
high-wing twin-engine all-metal five-or- 
six place plane in early design stage.) 

■ Ryan Aeronautical Co„ has no plans 
for multi-engine plane for spring mar- 
ket. (Unofficial reports nerc that Ryan 
h.id m.ide engineering studies of a Twin 
Navion along parallel lines to the Twin 
Bonanza, but had not committed com- 
p.iny even to prototype construction.) 

• Aeronca Aircraft Corp., Middletown, 
Ohio, docs not intend to produce a 
twin-engine plane this year. Considered 
buying Aero Commander, but decided 
.i?ainst it. 

• Engineering & Research Corp., does 
not intend to revive the Ercoacli. twin- 
engine, five-place, all-metal prototype 
design of Fred Weick, nearly completed 
but never flown. 

• Texas Engineering and Manufactur- 
ing Co., has no plans for a tsvin-engine 
plane for 1950. 

Three markets are seen for the small 
twin-engine planes; for executive trans- 
port. for replacements of single-engine 
planes and other makeshift arranee- 
ments on small feederlines, and for mili- 
tary personnel transport use. 


Super Navion 

Instead of going into the twin- 
engine competition, Ryan Aero- 
nautical Co. is announcing a new 
higher-powered Super Navion for 
1950. as a companion lino to its 
coiitimimg production of tho de 
luxe Navion as the principal 

Main difference will be in the 
260 hp- Lycoming GO-435-CZ 

cngine.-.vhich gives the plane im- 
proved performance quoted as; 
170 nipli. cruising speed; 1250 
ft.,/min. rate of climb; -100 ft- 
takcxjff tun. and 770 ft. to clear 
a 50 ft. obstacle from a standing 
start; normal range 640 mi., or 
maximum economy range of 900 
mi. Slow flying and good land- 
ing cliaractccistics of the plane 
ha\c not been altered as a result 
of the higlier power, the company 

The Navion Super 260 will sell 
for less than S14.000 completely 
equipped. Presumably the de luxe 
2(5j hp. Continental-powered 
Navion will continue at 510,965. 
Deposits for the Super 260 are 
now being accepted by Ryan dis- 
tributors with first deliveries sched- 
uled in March. 

Externally the two planes are 
closely similar except for different 
paint and finishes. 
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CONN'ENTTONM, SINGI.E TAII.FIN on Twin Bonanra replaces A'-tail of s.iiallcr Bonanz;i. C*ft is rated for 180 mph. craising siwcd. 



► Military Competition— .Anny Field 

Forces is making preliminary arrange- 
ments for a competition to supply small 
txvin-enginc transports to speed its per- 
sonnel movements. Fint tip-off to this 
requirement was given last May at a 
Wichita liglitplane engineering meet- 
ing. by AFK represenfatis'es. Competi- 
tion is cxpecterS to be held early next 
Spring- ^ ^ 

transport currently avai^ble to the serv- 
ices is the twin-engine Beech Model 
18, which is also the most popular 
executive transport. The new forth- 
coming pj.incs however are smaller, cost 
less than half as much as the Model 
18, and have much smaller powerplants, 
with resulting operational economy. 
T'hese planes also would have some 
Navy and Air Force market ^spects. 

GCTerally speaking, the design prob- 
lem in the new twin-engine field is to 
provide a good twin-engine plane with 
cruising speed in the 1 50-200 mph. 
range, capable of hauling at least five 
persons, with good sin^e-engine per- 
formance and acceptable under instru- 
ment flight conditions. 

► Twin Bonanza Flies-Chief test pilot 
Vcm Carstens took the six-place Twin 
Bonanza off the Bcccli Airport at 
Wichita at 70 mph. with a 500 ft. 
takeoff run, carrying a 4450 lb. load. 
Landing at the same speed required 
only a little more runway. Once he got 
the plane up to 200 mpn. over the field 
on a downwind leg at only 2700 rpni. 
The plane is rated for a 180 mph. 
cruising speed at 1000-mi. range. 

Plane is powered with two GO-455 
Lycoming 260 hp. engines, turning 
Beech propellers. Powerplants were de- 
scribed as "prototypes.” Walter II. 
Beech, company president, said the 
Twin Bonanza would have a good sin- 


gle-engine ceiling under full gross 
weight conditions. 

► S50.000 Prieetag-Present estimates 
indicate a price of 530.000 will be set 
for the plane, with first deliveries to 
commercial customers in the early fall 
of 1950. 

Originally planned to use as many 
parts of the single-engine Bonanza as 
possible, the Twin Bonanza has been 
sealed up to a point where the outer 
wing pnels and cabin controls are 
about all that can be used interchange- 


ably with those of the single-engine 
plane. The Twin uses the conventional 
single tailfin arrangement instead of the 
V-tail which the smaller plane has used. 
Tail surfaces of the Twin appear to be 
similar and perhaps interchangeable 
with those of the Mentor, Beecli tan- 
dem trainer version of the Bonanza. 

► Geared Engine— Twin Bonanza wing- 
span is approximately the same as that 
for the older Twin Beech Model 18 
(around 45 ft-)- The geared Lycoming 
engines develop 260 hp. for takeoff at 
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3400 ipm. and maximum continuous 
power delivered by engines is 240 bp. 
at 3000 rpm. 

Both front and rear seats hold three 
persons, and entry to rear seat is made 
by folding forward the right side of the 
front seatback, as in tlie Bonanza. Ex- 
cept for larger sizes, the Twin Bonanza 
appears to have used liberally the 
smaller Bonanza's design features 
throughout. 

► Piper Entry— Piper purchased the pro- 
totype Brigadier as a time-saving de- 
vice, a company spokesman states, but 
is making extensive changes in it before 
marketing it. 

Piper version of the Brigadier will use 
two 190 hp. Lycoming engines as re- 
placements for the two Continental 
129 hp. powerplants used in the proto- 
type. 

Modifications will include raising 
the wing, lengthening the tail, enlarg- 
ing luggage compartment, and plane 
will be designed for 4200 lb. gross in- 
stead of 3500 lb. gross. It is expected 
to cruise at 165 mph. 

► Simple Design— Passenger comfort 
and load carrying, in combination with 
simple maintenance, will be goals of 
the Piper engineers. Design was sought 
after Piper structures engineers decided 
it well adapted to simple fabrication 
using fiat sheet without much press 
work and witlr no compound cun^s. 
Piper will seek to use a simple gravity 
feed fuel system instead of a pressure 
system, anj a simple landing gear re- 
traction without unrlcrwing fairings, re- 
tracting wheels into nacelles. 

As a result of this planning Piper has 
set a maximum price of S20.000 on its 
new twin-engine plane. 

► Baunrann Version— Jack Baumann, 
president of Baumann Aircraft Corp., 
whicli originally developed the Briga- 
dier, has announced that his first B-290 
Brigadier will be flying by early next 
summer, and that he is pushing his 
CAA certification program. He will re- 
tain the pusher arrangement using two 
Continental C-145-2 engines, and Sen- 
senich controllable pusher propellers. 
The larger powerplants are expected to 
give the following performance; cruis- 
ing speed, 160 mph.; maximum range 
with standard tanks, 750 mi.; single 
engine ceiling with gross load, 7500 ft.; 
landing speed 55 mph.; sea level rate 
of climb 1250 ft./min. 

Baumann plans to offer the plane in 
station wagon and ambulance versions 
as well as in a "plush" executive or 
passenger version. 

► Aero Commander— Prototype Aero 
Commander, with 190 hp. Lycoming 
engines, is soon to have larger 260 hp. 
GO-435 Lycoming engines installed. 
Arrangements to finance production of 
the airplane at Oklahoma City are con- 
tingent on its successful completion of 


AF, Navy Disclose Large Contracts 

Pratt & Whitney division of United Aircraft Corp. has received military con- 
tracts totalling $20 million during October for turbojet engines production and 
experimental development of its 'wasp Major piston engine. 

A $10,368,600 Navy contract calls for production of 264 J-48P-6 Turbo-Wasp 
engines rated at more than 6000 lb. static thrust for use in the Grumman F9F-S 
Panther carrier-based fighter. 

The J.48 is a Pratt & Whitney version of the Rolls Royce centrifugal-flow Tay 
engine which is essentially a larger and mote powerful version of the British 
Nene. It is also schcduled'for use in the U. S. Air Force XF-93 fighter now near- 
ing completion by North American Aviation, Inc. 

Second contract for $10,410,400 from the USAF is for development of a 
prototype R-4560-55C and a lest program for this engine. The C series of the 
Wasp Major is a new version of the P&W VDT power plant using a redesigned 
General Electric supercharger that is expected to solve the high altitude cooling 
problems encountered by the earlier VDT version. 

Other new large contracts recently awarded by Navy and the U. S. Air Force 
follow. The USAF listing includes contract date. Navy did not disclose contract 
date. These USAF contracts are in addition to the list which begins on page 18. 
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CAA certification tests. T, R. Smith, 
president, stated to AviATto.v Week 
that the Commander was shown to 
Aeronca and to Piper at their requests. 
Aeronea "wanted” tlic plane but was 
not “financially able to buy or produce 
the airplane," he stated. Aero Design 
would not consider releasing the design 
to Piper among so many varied other 
models of aircraft. Smith said. 

Cruising speed of the Aero Com- 
mander is quoted at 181 mph. at 10,- 
000 ft. with the 190 hp. engines, and 
196 mph, at 10,000 ft. with the geared 
260 hp. engines. Cabin is designed for 
conversion from five to seven persons, 
subject to CAA approval, and for cer- 
tification at gross weights of 4500 to 
5000 lb. 


Why Strikes? 

Report analyzes West 

Coast labor troubles. 

Lockheed cited. 

Lockheed has never had a strike. Yet 
other major West Coast aircraft plants 
—Boeing. Consolidated Vultce, Douglas, 
North American and Ryan-liave suf- 
fered long and bitter strikes over the 
same problems thjt were settled peace- 
fully at Lockheed. 

'fhe National Planning Assn, in 
Washington set out to find out why. 
It gises its answer this week in a 100- 
page report. 

The report attributes fhe favorable 
labor situation at Lockheed to the pol- 
icies and leadership of both the man- 
agement and the union, the Interna- 
tional .4ssn. of Machinists. 

► Labor Factors— NPA says; 

Lockheed has been progressive and 
flexible in its approach to bargaining; 


recognizes the dignity and desires of 
the workers; has accepted the union 
from tlie beginning; has provided a 
higher level of average hourly earnings 
and fringe benefits. 

lAM is an old, established union; 
lias not quarreled over private owner- 
ship: is not plagued internally by con- 
flict between "left” and "right" as is 
the CIO; local union leadership is well 
trained. 

►Problems Solved— NPA does not im- 
ply that Lockheed and lAM don’t have 
any trouble. The report, prepared by 
Clark Ken and George flalverson of the 
University of California’s Institute of 
Industfiai Relations, points out that 
there have been 30,000 grievances and 
25 arbitrations since the union entered 
Lockheed in 1937. Often the services 
of the War Labor Board and the U.S. 
Conciliation Service were necessary to 
settle disputes. Twice the union took a 

"This relationship shows how close 
parties can come to open warfare with- 
out having it." according to NPA, "It 
shows that strikes can be avoided in the 
face of very difficult problems.” 

► Peace Baniers— Tlie report cites four 
"barriers” to labor peace in West Coast 
airaaft plants; 

• "Short-run financial insecurity of the 

• "Traditional managerial reluctance to 
bargain collectively. 

• "Union insecurity resulting from 
militant rival unionism. 

• "Large fluctuations in the magnitude 
of the industry's operations." 

Among seven factors favorable to 
peaceful relations, the report cites the 
"ability of the companies, in the long 
run, to 'pass on' higher labor costs” 
and the governments policy, particu- 
larly during the war, of discouraging 
strikes in aircraft production. 

The report is the sixth in a series on 


the causes of labor peace issued by 
NPA. Printed copies are available at 
51 from NPA. 800 21st St., N.W.. 
Washington 6, D.C. 

Aeronca-Helioplane 
Deal Pending 

Refinancing arrangements for Aeto-- 
nca Aircraft Corp., Middletown, Ohio, 
negotiated last week, will put that com- 
pany in the best financial position it 
has known in recent years. President 
Jolm Lawler announced last week. 

V\'ith completion of the new ar- 
rangements the company will show a 
surplus of $1,300,000 as compared to- 
.1 deficit of 531,000 on July 31. 

► Licensing Rights— Meanwhile Lawler 
was conducting negotiations with Lynn 
Boilinget at Boston, Mass., for licensing 
rights for the forthcoming four-place, 
slow-flving, short-landing quiet Helio- 
plane. 

-4n .\etonca spokesman said that 
the company was very much interested 
in .icquiring the tights, but had not 
signed a contract yet. 

Prof. Bollinger told Aviation Week 
that he and Prof. Otto Koppen, de- 
,'igner of the Helioplane, had conferred 
with Lawler and that further confer- 
ence was scheduled but that no formal 
commitments had yet been made. 

► Prototype Underway- Bollinger said 
deveiopnient of the four-place Helio- 
pianc was proceeding at the Norwood, 
\lass., base of Helio Corp., and that 
the prototype four-placet was expected 
to fly next spring. .'Meanwhile flight 
tests arc continuing with the two-place 
S5 hp. Helioplane first flown last spring 
iAviaiton Week, May 16). 

Bollinger said production facilities 
of Aeronca seemed well adapted for 
the Ileliopl.me and that Lawler and 
•Aeronca officials seemed agreeable to 


Gleun L. Martin Co. XB-51 demonstrates 
the drogue parachute iuslallatlon for deeel- 
letating the landing nin. The chute is 
stowed at the base of the vertical fin and 


DROGUE CHUTE FOR XB-51 
can be released by the pilot from a cockpit 
control. Cuinbmation of the drogue chute 
and f.Al'O bottles, shown installed just aft 
of the fuselage insignia, are aimed at mak- 


ing the triple-jet bomber suitable for opera- 
tion on small fields likely to be encountered 
in the ground troop support work for whidi 
the plane was designed. 
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his distribution philosophy of putting 
out 3 small test quantity of the radical 
new plane for thorough sers'ice testing 
before a large quantity production. In- 
dications ate that the deal is well on 
the way to completion. 

►Finance Plan— Details of the Actonca 
refinancing arrangeiiicnt as disclosed bs’ 
Liiwlcr include: 

• Reconstraction Finance Cotp. has ap- 
proved an additional S’00,000 loan. 

• Certain “public-spirited" Middletown 
citizens have obligated themselves to 
match the RFC loan. 

• Stockholders have approved a new 
$d00,000 issue of 5i% prior participal 
iiig preferred stock. 

• Preferred creditors with claims total- 
ling approximately SI million have 
agreed to accept approximately 200,- 
000 shares of the 51% ne«' stock issue 
in compromise of their claims. 

• .Acronca had unfilled orders as of 
Oct. .51 totalling Si.^ million, prin- 
cipalis- in Air F'orcc and Amiv ordnance 
contracts. 

• One-third of the Actonca distributor 
organization placed firm orders with 
deposits for airplanes, totalling over 
S400.000, at a special regional meeting 
Nov. 15. 

Biggest single step iit the refinancing 
was seen as the compromise with pre- 
ferred creditors. whic"h in effect wrote 
off 80% of their claims and "had 
an extremely favorable reflection in 
the company’s surplus," the companv 
stated. 

B-29s Grounded for 
Modification Work 

U. S. Air Force last week grounded 
.1 large portion of its operational Boe- 
ing B-29 Superforts. 

The grounding order affected: 

• All B-29s being used for training 
by Strategic Air Command. 


• All 8-29s of the 19th Group stationed 
at Guam. 

0 .All other B-29s that have not liad 
their Wright R-5550 engines equipped 
with fuel injection and salve modifica- 
tions or have been subjected to maxi- 
mum altitude and take-off weights- 

US.AF currently has about -400 
B-29s operational and informed sources 
estimated that about half of them 
would be affected by the grounding 
Older. USAF has cnrt'ently experienced 
an epidemic of operational losses among 
its B-29 groups but few if any of the 
crashes could be traced directls- to 
engine trouble. Ilie bombers have "been 
undergoing unusualh heavy wear in 
S.AC and the 19th Croup where they 
have been flying maximum-range mis- 
.sions that require extreme take-off 
weights and long periods at altitude. 

► Report Work— Kngiiie nioderniza- 
tion has been carried out at .Air Nlatc- 
riel Command’s Oklahoma City depot 
with parts purchased from Wright 
Aeronautical Corp. Boeing's Wichita 
plant has done airframe and equipment 
modificutions on the B-29s. Tne AMC 
depot overhaul system has been under 
severe criticism in Pentagon circles over 
its record during the Berlin Airlift wlien 
critical C-54 maintenance was jerked 
finni the depots and given to cis’ilian 
contractors. Militan- Air Transport 
Service reported that the civilian re- 
conditioning of its C-54 fleet produced 
better work faster and at considerablv 
less cost. 

The Defense Department Manage- 
ment Committee, headed by Gen 
Joseph T. McNamey. former AMC 
commander, has been considering re- 
duction of the depot system as a means 
of effecting economy in the military 
budget and extending the practice of 
civilian contract overhauls for militan 
aircraft- 

► Work Shift-Originallv the B-29 
modernization program svas scheduled 


for Boeing, Bell Aircraft Corp. and 
the Glenn L. Martin Co., but AMC 
shifted »-oik scheduled for Bell and 
Martin to its depots on the ground.* 
of "militarv securrty." 

I’he B-29s are expected to remain 
grounded until teclrnical inspection 
teams can inspect the heavily stressed 
aircraft and tfie engine moderni/ation 
program can be completed. 

Three Big Fields 
Bar Fighter Planes 

Fighter-type aircraft, wlicthcr or not 
converted to civilian use, have been 
barred from using Washington Na- 
tional Airport, LaGuaedia Field and 
New York International Airport. 

This action, taken in Washington by 
the Civil .Aeron.iutics Administration 
and in New York by the Port of New 
York .Authority, foflowcd the mid-air 
crash of an Eastern Air Lines DC-4 
and a P-38 on Nov. 1 at Washington 
and subsequent reports of near collisions 
in that area- CAA modified an earlier 
order which would have kept all com- 
bat-type aircraft from Washington Na- 
tional .Airport, including converted 
bombers used as transports bv business 
eonecriis. 

► Navy-EAL Incident-One of the latest 
reports on a "near miss" over the Wash- 
ington area involved an Eastern .Air 
Lines DC-^ and a twin-engine Navy 
Beechcrafl. 'I'hc Navy acknowledged 
the jncidcnl but said the EAL plane- 
bound from Richmond to Newark, was 
flying through the center of the re- 
stricted Dahlgren, Va., proving ground 
danger area— nine miles from the nearest 
luithorizcd airway. 

The Navy pilot, who was making 
practice bombing runs, said he flew 
near the airliner to identify it and get 
its registration number so that a com- 
plaint could be made to C.A.A. 
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Stock Ownership By Officers-Directors 

-Average Dollar Percentage Of 
Vahtc Held Outstanding 

(In SOOO) Shares Held 

Aircraft Industry 

Martin $6.761 25.92 

Grumman 2,063 15.62 

Lockheed 1,041 4.61 

Boeing 174 0.80 

Douglas 306 0.77 

United 514 0.65 

No. American 30 0.08 

Curtiss-Wright 10 0-02 

Republic 2 0.002 

Air Transport Industry 

Eastern $1,300 5.43 

Northwest 260 1.32 

Pan American 978 1.14 

American 242 0.42 

TWA 38 0,15 

United 47 0.10 


Survey Analyzes Aviation Group 

Management's equity holdings appraised. Sustainec 
aircraft industry and airline earnings seen. 


.An interesting appraisal of the avia- 
tion group is revealed in the current 
investment survey released by the Value 
Line, an investment advisory service. 
A new feature analyzes the stock owner- 
ship of the management of the com- 
panies and points out which of the 
competing units enjoy the backing of 
their management’s own money. 

This is a courageous undertaking. 
Corporate trends in recent years, mak- 
ing for broader distribution of owner- 
ship among many stockholders, have 
developed some managements with very- 
nominal equity holdings and policies 
prone to overlook the real ownership 
interest, 

► Summary— The Value Line has com- 
puted the trend of management-owner- 
ship from 1940 to the end of 1948 in 
tenns of both average dollar value and 
percentage of outstanding shares for a 
selected group of companies. 

These findings as of the 1943 year- 
end, are summarized in the box above- 

An important qualification must be 
included with tlie above findings. This 
is the extent of holdings represented 
by nominees of substantial stockholders. 
Frequently, this determination is diffi- 


cult to make. It is known, however, 
that the Hughes Tool Co. owns about 
"4 percent of the outstanding common 
stock of TW'.A and has a substantial 
interest in the airline's management. 

► Control Factor— Nevertheless, the 

.small percentage stock ownership 
through which managements can exert 
control of large corporate enterprises is 
particularly noteworthy. .A test for con- 
trol rarely develops. Hence, as long as 
a satisfactory record is maintained man- 
agements can. more or less, perpetuate 
theniseKes in office. Tlic aircraft in- 
dustry. however, has seen dissident 
groups successfully challenge the poli- 
cies of two separate managements in 
recent times, causing their rcmoval. 

Accofding to the Value Line compu- 
tations, United .Aircraft, for example, 
with total resources of more than $139 
million, is controlled by a group own- 
ing an average of $514,000 of the com- 
pany’s securities. By the same token, 
Rqjublic Aviation provides a more star- 
tling contrast, with more than $13-3 
million in total assets controlled by a 
group owning, .in the aggregate, stock 
worth an average of $2000. 

Neatly all companies ate reported to 


have showed a smaller officer-director 
ownership at the end of 1948 than at 
the close of 1940. 

Ill reviewing the outlook for the air- 
craft builders, tills investment advisory 
service declares that a high level of air- 
craft procurement seems assured with 
the final enactment of the fiscal 1950 
military .ippropriations. Fatuings of 
most aircraft manufacturers are expected 
to rise moderately in 1950. Aircraft 
usually require from one to three years 
for delivery in quaritity after initial 
orders are placed. Operation of this 
time factor means that a considerable 
period must elapse before volume orders 
can be translated into earnings. 

The impact of last year’s orders was 
not felt in 1948 and although it will be 
reflected to some extent this year, the 
greatest improvement, according to the 
advisory sersice, will be shown m 1950 
results. Similatlv, orders placed thi» 
year, will primariiy affect 1951 earnings. 
► Perforaiance Varid— Concluding its 
opinion on the aircraft builders. Value 
Line declares that performances of the 
individual companies will by no means 
be uniform, despite the generally favor- 
able outlook for the industry. 'I’he de- 
gree of efficiency with which the vari- 
ous companies translate backlogs into 
sales and earnings will vary with the 
nature of their orders and the excel- 
lence of their management. Among 
companies expected to make favorable 
earnings showings in 1950 are Boeing. 
United Aircraft. Grninman and I.ock- 

-Analyzing current developments in 
the airline group, the Value Line de- 
clares that profits of air carriers showing 
a high percentage of mail pay to total 
revenues should be regarded with some 
reserie. .American and Eastern have 
consistently remained in the non- 
subsidized category. While United and 
TWA received special payments last 
year to assist them in their difficult 
financial situations, operations thus far 
in 1949 reveal a healthy recovery with- 
out benefit of mail pay, In fact, both 
of these carriers are reported receiving 
materially less mail pay than a year ago. 

Howeier, V.ilue I.ine concludes that 
unless compensation for carrying the 
mail is reduced sharply in 1950, which 
they consider unlikely, a serious de- 
terioration of the industw’s profits is 
not anticipated, A good fevcl of busi- 
ness activity and national income, 
coupled with such inducements as wide- 
spread adoption of air coach service, the 
10 percent discount for military travel, 
and the family fare plan, is expected 
to .sustain airline traffic at a high level. 

(Ed. Note: The opinions revieived 
are those of the ads’/sory service and not 
necessarily those of this writer. Neither 
the ivriter nor Aviation Week stands 
sponsor to or endorses the adviso'v serv- 
ice indicated above.) -Selig Altschul 
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AIR FORCE CONTRACTS 


New Contracts Exceed $70 Million 


GM division, North American lead in AMC awards for 
September, with bombing equipment largest item. 


Air Materiel Command headquarters 
and Watson Laboratories entered into 
contracts worth $78,764,118 in Septem- 
ber. with the largest single order to the 
AC Spark Plug division of Grmeral Mo- 
tors Corp., $16,259,473 for bombing 
navigational computers. 

Second largest single contract was for 
$8 million, to North Anrerican .\viation, 
Inc., for research and component devel- 
opment on guided missiles. Third largest 
single contract of the month was nego- 
tiated with Sperry Gyroscope Co.. 
$6,279,372 for bombing navigational 

T^eso orders put those companies 
one, two, three in volume of orders for 
September. AC's total was $17,328,887; 
NA.\'s, $8,685,342; and Sperrv's $7,- 
200,170 

► Contract Breakdown— During Septem- 
ber, .\MC negotiated 231 contracts 
worth $76,227,637 and let 127 con- 
tracts valued at $1,963,255 after formal 
advertising. Watson Lab, Red Bank, 
N. J„ negotiated four contracts worth 
$13,587, and awarded two worth $2425 
after advertising. 

Complete list of September awards 
in excess of $1000 by AMC and Wat- 
son Ijb follows, with the date being the 
estimated completion date of the con- 
tract: 
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From Wright BitOTHEns’ 
Brst engine to hitost In air- 
ciaft power, Soconv-Vitcuum 
lias kept pace — providing 
exactly the right lubricants to 
meet retjiiiremenls. 


IVIobiloil AERO 

• Approved by every Aircraft Engine Manufacturer! 

* Surpasses Army-Navy Specifications! 


Mohtioil Aero has been ihoroughly 
le.sled by engine manufacturers, the 
.\riny and Nav y — and found to have 
ihc higli stability and anli-wear proper- 
ties necessary for severest operating 
cimditioiis. 

Mobiloil Aero is refined to Socony- 
X'aciium’s rtgiti staiuJanls from care- 
fully selected crudes. Special processes 


incorporate all properties that assure 
most satisfactory lubrication and eco- 
nomic-jl operation. 

Tod.iy, commercial and private plane 
owners find Socony-Vacuum products 
at more U. S. airfields than any other 
oil company’s. For specific recommen- 
dations, contact your nearest Soconv- 
\’acinim branch office. 
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O0on 10 be pieced in operation by the United States Air Force, is 
the Convair T-29, the first post-war, high-speed, multi-place trainer. 


A development of the Convair- Liner, proved by millions of miles of 
airline service, this flying classroom is fully equipped for the mass 
training of student navigators. ICTWRfV 


CONVAIR'S T-29 
FLYING CLASSROOM 


Consolidated Vul 
San Diego, Caiifoi 
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Report on Telemetering in Aero Research 


New science, keyed to need for fast transmission of 
data, grows rapidly as basic tool in missile studies. 


By Robert MeLnrreii 

The armed services of the U.S. have 
employed S8-10 oiillion wortli of spe- 
cial avionic equipment since V-J Day 
in their \ast research programs on 
guided missiles and special piloted re- 
search aircraft. 

Of this total, only about S2.5 million 
north has been obtained by direct pur- 
chase from industry. Remainder has 
been fabricated on the spot because 
of the highly specialized characteristics 
desired of each particular piece of 
equipment. It is apparent that tele- 
metering equipment will become an 
increasingly important factor in the 
aviation industry, provided various 
standard un'itson be devised applicable 
to a wide range of test conditions. 

Here is a general summary of the 
held and an analysis of many of these 
conditions: 

► Rcseatcli instnmientation— Tlii.s is 
one of the pioneer avionic fields, dating 
back to World War I. Fundamental 
task this equipment performs is to pro- 
vide a permanent record of the changes 
undergone by an aircraft in flight. 
Briefly, its purpose is to answer the 
question: "\Vhat happened?” regard- 
ing any function of the plane and its 
equipnient. This question was usually 
answered by a test pilot, svho made fre- 
quent entries during flight, in a log 


strapped to his knee. This method had 
obvious limitations. 

One of the first instrumentations was 
a motion picture camera focused on 
the aircraft’s inslrunient panel (or a 
duplicate panel mounted elsewhere in 
the airframe), which recorded changes 
in all re.idings with time throughout 
the flight. This method is still in use 
but. again, it has limitations— chicflv 
"eight and complexity. 

Ai pilotless airaaft became prac- 
tical, instrumentation problems became 
acute. Thev were furthered rendered 
complex when pilotless aircraft and 
missile speeds and altitudes carried the 
equipment far beyond the range of 
accurate observation possible by either 
ground or air personnel. 

► Telemetering Mandatory-It was to 
solve the basic problem of “measure- 
ments from a distance” that telemeter- 
ing became a separate phase of the gen- 
eral avionic science. 

There are two general situations in 
whicli telemetering systems are manda- 
tory— when the aircraft is expendable, 
indicating that records made within the 
aircraft run the risk of destruction; and 
nhen data must be asailablc instanta- 
neouslv, such as to permit changes in 
the aircraft controls, power, etc. to pre- 
vent premature destruction. It is the 
first situation which characterizes in- 
strumentation in pilotless aircraft and 


guided missiles, since in the great ma- 
jority of cases they make only a single 
Sight and are utterly destroyed on 

^lany small pilotless aircraft arc 
equipped with parachutes for a sate 
descent at the conclusion of the 
powered portion of the flight but such 
craft still mn grave risks of destruction 
or loss tlirough sinking in the Ocean, 
coming down in inaccessible areas, mal- 
functioning of the paracimte equip- 

A typical telemetering problem, then, 
is one requiring the transmission of a 
variety of data in a very short space of 
time; certainty of safe, efficient opera- 
tion; lightweight equipment; freedom 
from interruption due to violence of 
maneuver: freedom from atmospheric 
effects, sucli as temperature, moisture, 
low pressure, etc.; independence from 
high acceleration due to launcliing or 
maneuver; and freedom from vibration 
—all adding up to the •ever-present de- 
mands of ruggedness, simplicity and 
dependabilitv. 

► Telemeter’s Job— The telemeter must 
be able to measure an extremely wide 
variety of information quickly and ac- 
curately. 

In a typical installation the following 
quantities are required for measure- 
ment and transmission: Aircraft atti- 
tude in roll, pitch and yaw; altitude 
and speed; movements of ailerons, rud- 
ders, elevators, flaps, spoilers, ait brakes. 
ete.; acceleration of the airaaft in the 
longitudinal, lateral and vertical direc- 
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Designed to prevent an excessive loss 
of fluid when a leak or rupture occurs, 
Simmonds hydraulic fuses accurately 
limit the quantity of fluid passed 
through a line, thus safeguarding the 
operation of other hydraulic system 
components. Manufactured in reset 
and non-reset types, these hydraulic 
fuses are available over a wide range 
of standard capacities. Development 
of quantity measuring fuses is an out- 
growth of Simmonds Aerocessories' ex- 
tensive engineering and manufactur- 
ing experience in aviation hydraulics. 
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Whatever the Plane or Purpose. 




In 


all 


the world - no finer 
pledge of ^uAUTy! 


Yours with all Bendix Equipment from a 
$30 Battery Receiver to Advanced GCA! 


Bendix Kadio's battery receivers have been selected 
as emergency equipment on a big western transport 
fleet. Bendix Radio’s GCA is the standard in its field. 
The reason is simple. Plane owners, plane builders 
and pilots in every field have more reason to trust 
Bendix Radio communication and navigation equip- 
ment because more planes have floten more miles 
icith Bendix Radio than any other make. 

The facts behind that record are considerably more complex. 
They involve years of specialization . . . the largest and most 
modern plant ... an engineering staff without an equal . . . 
research that never says “Good enough.” 

But results are what count, and on its record alone, Bendix Radio 
deserves to be your choice whether you require the simplest 
receiver for the smallest personal plane or complete equipment 
for trans-world Right. 

BBNDIX RADIO DIVISION of 

SAITIMORE 4, MARVIANO 
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Eight channeb ot intelligence are held in 
this gronping (left) of airborne equipment 
mounted in closely restricted space of 

tionsi structural loads on the aircraft 
coinpoiiciils; air pressures about the 
aircraft wing, fuselage and empennage; 
control forces; atmospheric conditions 
such as temperature, humidity and pres- 
sure; operation of special equipment, 
such as homing devices, explosive 
charges; and powcrplant conditions 
such as fuel-flow, exhaust pressures, and 
tempera tures- 

Because many of these quantities 
must be measured as often as 100 times 
per second, it is dear that the tele- 
metering equipment often must pro- 
vide readings as high as 2-3000 times 
per second. Kach of these readings 
must be accurate, clearly distinguishable 
on the record and be arranged to per- 
mit comparison with a predetermined 

Rarly types of telemcteing equip- 
ment used H single commutated chan- 
nel with each value to be measured 
being determined by audio modulation 
frequency change, the change being 
made through variations in resistance 

.-Mthough this method can accommo- 
date a surprising number of values, an 
increase in the readings requires a de- 
crease in time resolution so that addi- 
tional readings are obtained at .a cost 
of reduced accuracy. 

When a large volume of information 
is required at high accuracy, a multi- 
channel svstem is necessarv. 

► Initial Screening— l-'irst step in the 
design of a telemeter is the selection 
of the sallies to be measured- While 
this would ap|>ear fundamental, one of 
the common mistakes in early telemeter 
rigs was the use of all available sources 
of information on all tests, resulting 
in impairment of accuracy and the 
recording of much repetitive informa- 
tion of little or no value. 

Only those tvpes of information vital 
to the particular test projected should 
be selected. This permits a mote care- 
ful selection of the range of values de- 
sired from each source and, therefore, 
greater accuracy. 


N.\CA 16-in. ramjet test vciiicle. Eiterior of 
telemeter housing serves as inner cone of 
diKiisor. Carried aloft by F-82 (right), ram- 

► rransducers— Jnstniments used to sup- 
ply the basic information for telemeter- 
ing arc standard aircraft instruments, 
such as airspeed, altimeter, gyro hori- 
zon, directional gyro, fuel pressure and 
similar indicators. Heart of the tele- 
meter is the transducer, the device used 
to convert the mechanical energy of 
these instrument readings into electrical 
energy. 

Uiic of the simplest forms of trans- 
ducer is a potentiometer, the instru- 
ment reading being used to vary the 
resistance and, therefore, generate a 
current. Strain gages can also be used 

'llicsc systems are generally classified 
as generating transducers, winch com- 
prise a very broad family of methods. 
Included in this type arc electron tubes 
and a wide range of piezoelectric, pboto- 
clectric, magnetic, thermoelectric and 

A different approach to the problem 
is the modulating transducer, which 
uses a variable resistance. I’atiabic 
capacitance or variable inductance to 
modulate the carrier. 

However, both types overlap to some 
degree, the generating transducer fre- 
quently being used as a modulator. 
With both types, the basic design prob- 
lem is to create a unit that produces 
a usable output without the necessity 
for amplification. Maiiv early trans- 
ducers required considerable amplifica- 
tion that added weight, space and com- 
plexity to the system. 

► Calibration Factor— It is vital to cali- 
brate the various instruments with their 
respective transducers attached, since in 
many cases the transducer provides a 
slight drag on the instrument, impair- 
ing readings. measurable drag can 
be tnin.smittcd to an instrument by a 
low-torque potentiometer, even though 
the latter has a torque measured in 
thousands of an ounce-inch. 

,\ highlv useful device for this pur- 
pose is a simple electromagnetic coil 
who.se field is crossed bv the field of a 
magnetic material. A widely-used matc- 


jcl is tclnscd at -tO.OOO ft., data are trans- 
mitted to ground as vehicle attains speeds 
as high as Mach 2.4 during drop. 

rial for this purpose is so-callcd "Mu 
metal," containing about 75 percent 
nickel, -I percent CWper and 1.5 per- 
cent chromium. This ferromagnetic 
alloy has an extremely high permeability 
from which it takes its name) and 
is used widely to reduce errors due to 
hysteresis. 

Mu metal may be attached to the 
needle of an instrument, or mounted 
as a segment on a rotating shaft. Used 
in conjunction with a variablc-celuc- 
tance tiansducer, in which the reluc- 
tance of a ftequcncy-controihng induct- 
ance is varied with a motion, this 
arrangement has proved highlv effective. 
The frequency-controlling inductance 
often is simply the tank coil of an 
audio oscillator, whose frequency is 
then varied bv the position of the metal 
segment. 

.\n effective tachometer can also be 
produced by placing a segment of Mu 
metal on the shaft, adjacent to which 
an F-coil is mounted- 'ITie frequency 
of tlie oscill.ilor is varied over the de- 
sired range by a change of only a fesv 
thousiindths of an inch in the trans- 
ducer air gap. Such arrangements have 
proved highly satisfactory as trans- 
ducers for accelerometers, airspeed indi- 
cators. altimeters, pressure gages or any 
position or displacement meter. 

^ Response— One of the critical design 
problems in all forms of avionic equip- 
ment is frequency response and this 
is true, of course, for telemetering 
equipment. Most end instruments in 
a telemetering set-up use mechanical 
motion in some form or other for their 
readings and this involves friction, in- 
ertia. damping and other losses in re- 
sponse time. 

Sensitivity actually varies inversely 
as the square of the frequency, that is, 
a highly sensitive system is sluggish 
whereas a less-sensitive system usually 
has more rapid response. Therefore, 
there is no straight-forward solution 
to the problem of high-sensitivity, fast- 
respon.se systems, since they are. in 
many respects, mutually exclusive- Tern- 
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The combination of engineering ability, 
production skill, good machinery and long 
experience adds up . . . and at ROHR it 
adds up to producing the things you want 
better! faster! cheaper! ROHR is now 
making products for such fine companies 
as Boeing, Convair, Lockheed, North 
American . . . and more. What can ROHR 
make for you — better! faster! cheaper! 

ROHR’S giant 750 ton double-acting 
mechanical press — biggest in this area. 


Learn mere ebout ROHR. ..Write for 
free illustrated, 24-poge brochure. 






pctatuic-nioiuiing instruments, for ex- 
ample, have notoriously slow response 
times. A flux-cutting coil is another 
example, lor it requites time to estab- 
lish clearly its initial and final con- 
ditions. 

■Ilic transducer must, of course, have 
response times of equal magnitude to 
that of the end instrument to which 
it is attached. It is in this respect that 
variable-rchictanec type transducers are 
vastlv superior to piitentioincter types, 
because of the former's fast response 
time. Progress in the transmi.ssiun and 
reception phase of tclcmctcrin| has far 
outstripped aircraft equipment in this 
respect and it is not umisuiil to see 
rigs cmplovcd in wliich highly-devel- 
oped coniiiinnicaticm equipment is 
used with a potciitiomctcr-typc trans- 
ducer which cannot give an intelligible 
response during rapid elianges of 
quanitity. 

► I'tcqiicncies-'l'elcmcter transmission 
has previously used frequencies under 
lOOmc., since the work is usually ac- 
complished at remote testing stations 
near which there is no intcreference. 

Rapid expansion of commercial telc- 
lisioii, however, is causing a move to 
the ultra-high and, in some cn.ses, the 
super-high frequencies. Considerable 
work is now being done in the 216-224 
me. band and some experimental work 
in the 2200-2?00mc. range. However, 
operation in the shf bands imolvcs so 
many difficulties as to render it imprac- 
tical for routine test work. 

► Stability Problem— -V tlie foregoing 
would imply, convctitioiial telemeter 
systems use frequency modulation trans- 
mission and reception. Either the car- 
rier itself can be frequency modulated 
alone, or both the carrier and its sub- 
carriers frequency modulated. In this 

channels is a function of the siibcarricts. 
FM telemeters ate quite simple, use few 

E arts, arc lighhveigfit, small in siae and 
avc a coniparativciv low power te- 
qiiiremcnt. 

llic principal problem with tliis sys- 
tem is stability of the siibcarricr oscil- 
lators. Since in a single, high-speed 
flight the test vehicle mav pass through 
a considerable range of temperature, 
humidity, etc., this constitutes a sub- 
stantial problem. Its importance is clear 
from the fact tliat a frequency drift ap- 
pears on the record as a change in the 
quantity being measured and, obi'ioiisly, 
has serious consequences. 

One successful method of solving this 
problem is incorporation of a switch- 
ing system in the receiver, which turns 
off the information being received for a 
few hundredths of a second. A fre- 
quency drift of the subcarricr is then 
apparent by a displacement of the re- 
corded trace. This can then he accom- 


mudated by suitable correction factors 
in interpretation of the data. 

Siibcarrier oscillators must have very 
low liamionic output, since higher 
liarmoiiics create cross talk from tlic 
other subcarriers. Second harmonics 
arc handled simply by selecting limit 
frequencies in each band whose second 
hannonies fall outside the range of the 
other channels. A low frequency devia- 
tion is required, usually less than ±10 
pcrccii t. 

'Ilie wave-form requirements of the 
modulated subcarricr are less exacting 
with this low deviation permitting a 
corresponding reduction in the pass 
band and in the modulating frequency 
of the data being sent. TTie receiver 
filters, used to separate the modulated 
subcarriers, are also limited to this low- 
deviation either side of the center fre- 

► Disnlaee Trape -There is a variety of 
ways in which additional end instru- 
ments may be hooked in to a telemeter 
system. Additional subcarriers simply 
reduce the amount of power per chan- 
nel. so that this method is satisfactorv 
for highlv local work only. Gcncrallv. 
the number of subcariicrs is held to a 
minimum. 

One suitable method for providing 
additional information is to use an in- 
cremental shift in the frequency of a 
siibcarrier. For example, a single func- 
tion fsiich as arming of the warhead, 
deflection of air brakes, and similar 
"one shot” actions on wliich informa- 
tion is requited only once during a 
flight) may be made to displace the 
trace of a continuous function on the 
recorded data. 


Since the continuous function may 
l>c indicated by a sinusoidal trace, a 
shift in its amplitude or traa- position 
will not interfere witli its frequency. 
In this manner the exact time of occur- 
rence of a second function can be regis- 
tered by the trace of the first without 
any effect on the first. 

► Part-Cycle Recording— .\notlier w idely 
used system of "multiplexing” is time 
dii-isiqn of the subrarricr intelligence. 

.switch is used to permit one function 
to be recorded for part of a cycle while 
a second function is recorded for the re- 
inaiiidet of the cycle. This is actually 
only a refinement of the old commu- 
tator method. Usually, the cycle is di- 
vided into n long and a short interval, 
instead of exactly in half, so that the 
trace makes clear which of tlic two fnne- 
tions is being recorded. 

It is obvious that this system of 
multiplexing is useful onh- for those 
functions wliich arc not highlv time de- 
pendent. As many as four end instru- 
incnh may be used on a single siibcar- 

.A variety of anaiigcmciits can be 
used ill such a system. The switch can 
)>e located between the end instrument 
and the oscillator, such that two end 
instruments u.se a .single oscillator. An- 
other arrangement is to proiidc each 
end instrument with its own oscillator 
but place two oscil'ators on a single 
channel. Such multiplexing methods rc- 
aiiirc dtefiil discrimination in dw-elling 
time and snacing on the trace. 

► Pulse-Position Modulation— .A second 
type of telemeter transmission is pulse- 
position modulation, which shows cx- 
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SIMPIJC pimcl hvoiil would leplJCe - . - CI.U'ITERE I) pattern in cnnent use. 


Easy-Reading Panel Plan Offered 

Interim arrangement suggested to provide functional 
grouping for minimizing eye travel, mental confusion. 


cellent promise for missile work because 
of its capacity to liandle a theoretically 
infinite number of channels, 

The pulses arc of one-half to two 
microseconds duration and of high 
amplitude. Thus, the \cty long inter- 
vals between pulses can be used to pro- 
vide additional pulses. During a given 
interval, each channel is sampled once 
and transmits a pulse created by modu- 

The amount of advancement or re- 
tardation of the pulse from its static 
position is determined by the amplitude 
and polarity of the input voltage at the 
instant the sample is taken. 

Index to the large number of read- 
ings available from the pulse-position 
modulation system c.in be obtained by 
assuming that each cliannel occupies 
10 deg. Since a synchronizing system 
must be used, a total of ?5 channels 
(plus the synch) can he accommodated. 
If we assume a one-half microsecond 
pulse time and a sampling time of 10 
iniCTOseconds, then the total samplings 
per second (including the synch) is 
1/0.000360 or 2777. 

Correct functioning of pulse-position 
modulation telemeters depends largcts 
upon the accuracy of their timing cir- 

Phase doubling is, of course, used 
to give eight pliase displacements from 
an original four, lor example. I’he 
ciglith channel is used for synchroniz- 
ing pulses, leaving seven cliannels for 
intelligence transmission. 

In this system it is necessary to in- 
troduce reference lo ei markers to |)er- 
mit interpretation of tlic data. This re- 
cjiiirement is eliminated in a slighttv 
more complex system whicli separates 
transducer output from its oscillator out- 
put and uses them separately. 

The transducer output is used to saiv 
the time intere'al between tire marker 
pulse and each channel at an audio rate 

Oscillator ftequener- output is used 
to modulate a channel whose pulse out- 
put is transmitted, received and de- 
modulated to give the original trans- 
ducer signal. 

► ,\ccuracy— Ground equipment consists 
of FM receivers, subcarrier filter equip 
ment, audio discriminators and multi- 
channel recording oscillographs. The 
latter include timing marks, control sig- 
nals. etc., to establish reference posi- 
tions for the data recorded. 

In general, accuracies of the order of 
0.5 to 3 percent are gencrallv available 
with telemetered data, the accuracy 
depending upon tiie quantity being 
measured (for example, the former be- 
ing common for flow rates, the latter 
for pressures). 

Greater accuracy is easily obtained 
by more elaborate end instruments and 
transducers, but their added cost is 
usually not justified. 


new instrument p.mcl arrangement, 
feasible for immediiitc adaption, and 
designed to fit the psychological and 
mechanical needs of the pilot, has been 
offered by a West Coast aircraft con- 
sultant to replace "outmoded'' militars 

lire designer, Ralph II. Miner, 
engineer-pilot and AF reserve captain. 
IS aware tliat "splendid results have 
been achieved" t'lrougli an extensive 
instriinrcnt panel tcsearcli program still 
l»ing conducted by tlie military. But 
mine of the new proposals resulting 
from this program can become effective 
iiimieduitely, since tUev call for several 
instruments, such as the Spern' 2ero 
Reader, wliicli arc not yet in quantity 
production. Miner offers his panel (left 
sketch) as an advanced, interim design 
to fill this gap. .Ail instruments in liis 

Me states liis arrangement is based 
on conclusive psychological rese.irch 
data with instruments "correbted to 
represent all flight conditions in opli- 
imim relationship to the pilots inherent 
response tendencies." Opinions of many 
other ])ilots and engineers are expressed 
in tlic design, he claims. 

•Ml instruments arc placed in func- 
tional groupings and in order of im- 
irortancc to reduce eye travel and over- 
lapping mental pattans (dotted lines). 

'To maintain the pilot's "basic con- 
cept of equilibrium" and because it is 
tlie "most constantly referred-to focus 
instrument, the gyro Irorizon is spot- 
lighted in tlie position of greatest prom- 
inence on fire panel centerline. The 
tiitn-and-bank indicator is located just 
below to preserve the equilibrium refer- 
ence and furnisli an immediate indica- 
tion of gyro malfunction. 

Next in importance are direction, air- 


speed and altitude indicators, grouped 
around tlie centerline, offering "direct 
individual integration” with gyro hori- 
zon and lending "positive definition to 
equilibrium.” 

radio compass, clock and gyro magnetic 
compass arc positioned in a quick- 
lefercnce cluster, with the clock as the 
■'hiib" for planning any type of instru- 
ment problem, in the most important 
position. These instruments are pbced 
on the riglit side to tie in with the radio 
aid indicator tuning units. 

I'he accelerometer and rate-of-climb 
indicators are positioned at the extreme 
left side of the panel, since they are 
lowest in the order of importance- 
based on percentage of reference during 
a flight. But they still are placed next 
to their only operationally related in- 

Miner adds that the panel should be 
free of all protuberances such as flanges, 
screw heads, buttons, clips, and that the 
(jrojected horizontal and vertical center- 
lines of the individual instruments 
should coincide with one another. Fi- 
nally. the panel should be painted a 
dull-finish, horizon gray as a suitable 
background for the inshuments. 

Me compares liis design with the 
black-background panel (right sketch) 
of a type currently used by the Air 
Force. He claims "researchers unani- 
mously agree tliat black ... is un- 
desirable” beeause of the floating effect 
tliis color gives to individual instru- 
ments. He points out the "unbalanced” 
gyro horizon (on offset centerline) dis- 
turbs the pilot’s equilibrium and that 
the instrument layout as shown reduces 
liis efficiency and safety by creating 
severely overlapping mental patterns 
and excessive eye travel. 
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How- our people work out new ideas that make airplane accessories 
smaller .inri lighter isn't in this photograph. 

designs, and ihe sacred" cows that don’t. You don't see the man-hours of 
development and testing it lakes to give you e.tactly what you want. 

Experience and a pioneering-minded attitude just can't be photo- 
graphed. But they are the real reasons why you can deperxd on Jack & 
Heitilz to develop . . . prove . . . and deliver lighter, smaller pack- 
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No. 584 Comes complete 
with sir gauge and cabi- 
net and 5 lbs. of aluminum 
oxide abrasive. Operates 
on 120 lbs. constant air 
pressure. 


No. 583 Same specifications as No. 584— 
Usi cabinet. Can be attached to SIOUX 
Uni-Valve Shop or your own work bench. 


_ Uni-Valve Shop or your own 

Sold Only Through Authorized SIOUX Distributors 


ALBERTSON « CO., INC. 


SIOUX CITY, IOWA, U. S. A 


- — (iiieiior c 
SIOUX Valve Cleaner. 


Now Available 
To You 

SHHIX 

VALVE CLEANER 

lX‘r..a Lai. ,uiaiv »a 
““Ll v;S°m CabLiL 

Sn".f33#bS,12-sau.«, 

Wished in dark gray. 
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Citcnit hookup of Edison fire deWctor. 


Evaluation Report 

New Edison Installation for Capital 

Airline equipping all DC-4s with tliemiocouple fire 
detectors after testa prove them nearly fool-proof. 


Capital Airlines engineering depart- 
ment has decided to equip the airline's 
fleet of 23 DC-4 planes with Edison air- 
craft fire detection systems in the crit- 
ical area immediately surrounding eacli 

decision is aimed directly at the buga- 
boo of every airline— time lost through 
mechanical delay. For analysis of Capi- 
tal’s mechanical delay record in recent 
months shows that Over 10 percent of 
all such delays is attributed to false fire 
alarms indicated by fire detectors. 

►44 Units-The new Edison installation 
will requite seven of the thermocouple 
detectors strung like a chain of Christ- 
mas tree lights around the cowl ring of 
each engine and four thermocouples on 
each engine bafHc, or 44 units for each 
plane. Total cost of the initial pur- 
chase is approximately $18,000- But 
it is anticipated that the airline will 
quickly pay off the cost of the new in- 
stallation in time saved. 

Replacement of the Wilcolater fire 
detector previously used at these loca- 
tions docs not extend to other parts 
of tire airplane, where Wilcolater and 
Fenwal detectors will continue to be 
used. Only in the more critical Zone 1. 
where engine vibration has caused most 
of the false alarms, is the Edison re- 
placement program being carried out. 


Sixty Wilcolater detectors and three 
Fenwal detectors will continue in use 
in eacli plane. 

► Service Test— A service tost of the 
Edison detector system on Capital’s 
No. 419 for 700 hr. of normal flying, 
over about 24 months, preceded the de- 
cision to purchase. No trouble was re- 
ported in that test period. Meanwhile, 
Capital also had the benefit of addi- 
tional service experience with the in- 
stallation of Edison detectors on two 
leased DC-4s svhich it has rented from 
Northeast Airlines. The Edison instal- 
lations on these two Northeast planes 
are older, and are beginning to requite 
maintenance. But during the time the 
Northeast planes have been in use there 
liave been only two failure-to-test re- 
ports. and no bise alarms. 

Initial installation of the Edison de- 
tectors involves approximatelv 85 man- 
liours per plane, and will be accom- 
plished in the 8000-hr. major overhauls 
that are now being performed on the 
airline’s DC-4s, and on the next 1000- 
hr. overhauls of planes which have al- 
ready completed the 8000-hr. check. 
►Temporary Installation— In order to 
make the converaion as rapidly as pos- 
sible. it has been decided to use spe- 
cially-made adapter plates which will 
attach the Edison thermocouple unit 


to the mounting box, where the Wilco- 
later was attached to tlie cowl ring. This 
will make it possible for the Edison to 
use the wiring of the Wilcolater, This 
installation will be only temporary until 
the time of the next engine overhaul, 
when the system is completely disman- 
tled anyhow. At that hme the Wilco- 
later boxes will be eliminated, and the 
conventional open wiring system to the 
Edison detectors will replace it. 

Capital expects to get additional Edi- 
son detector systems on Zone I of its 
new Super DC-3 s when those are re- 
ceived next spring and summer, 

► False Alarms- Capital engineers ex- 
pect the operating principle of the Edi- 
son will make the system virtually fool- 
proof against false alarms which have 
been such a headache previously. 

Here’s how it works; 

Each detector unit produces an elec- 
tric current when it is subject to a heat 
rise to 450 deg- F. or more. When the 
current readies a sufficient strength 
(.004 amps.) it actuates a sensitive relay 
in the control box, shock-mounted on 
the radio rack in the pilot's compart- 
ment. The sensitive relay itself is con- 
nected with a more powerful slave relay 
which actuates the flasher unit alarm 
in the cockpit. 

►Four Cirenits— Control box has four 
circuits, one for each engine, and four 
additional test thermocouple units. Cur- 
rent from the detector units has to go 
through these thermocouples also before 
the rdays are actuated. The four ther- 
mocouples in the control box arc 
mounted in glass sealed bulbs, and each 
unit includes in addition to the ther- 
mocouple a heater unit. Heater units 
are connected in parallel and are ener- 
gized simultaneously by a test switch 
on the control panel. 

As part of check test procedure, the 
pilot holds the test switch on for a maxi- 
mum of 15 sec. This fires the heater 
units. CTeating increased temperature 
sufficient to develop current enough to 
actuate in turn the four sensitive relays, 
the four slave relays, and the four de- 
tector lights for the four engines. Since 
current developed must travel along the 
string of detectors and complete its 
circuit, any defect along the circuit 
would cause a failure-to-test. 

► Less Vibration— However, the provi- 
sion of the test thermocouples in the 
control box effectively prevents a false 
alarm from one of the thermocouples in 
Zone I, due to grounding the circuit. 
And the installation of the control for 
the system, asvay from the vibration 
conditions in Zone 1, makes for more 
trouble-free operation. Earlier trouble 
reports on the Wikolaters in Zone 1 
were traced and attributed to three prin- 
cipal causes; 

• Dirt and foreign matter such as oil 
and water from the engine. Detectors 
later were sealed against this, but trouble 
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Eastern leaves nothing to chance! In the photo above 
Mr. Tony Finiels uses up-to-the-minuie test equipment 
at Eastern's new heater test room in Miami to check a 
spcciall)' developed heater package for Constellations, 
containing a Janitrol 100,000 Btu per hour heater. Such 
careful allenlion to every detail backs up Eastern’s great 
emphasis on economy and dependability. 


Eastern's Great Silver Fleet — so well known for its long- 
standing records of safety, dependability, and profits — 
is Janitrol-hcater-equipped — 100%. Eastern's 51 DC-3’s 
have Janitrol’s famous model S-200; 18 DC-4's are 
equipjsed with S-40’s and S-lOO's and 20 new-type Con- 
stellations use the 100,000 Btu per hour Janitrol heater. 
Wc’rc proud that Eastern is among the many airlines 
which rely on Janitrol for safe, dependable heating . . . 
Call in a Janitrol representative for help in solving your 
commercial or military aircraft heating requirements. 
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reports continued to be received. 

• Deformity due to heat. 

• Vibration. 

The Wilcolater system operates the 
alarm signal if there is a ground at any 
place on the circuit, and it was this 
which led to most of the false alarms 
from the Zone 1 installations. How- 
ever, the Capital engineers point out 
that the Wilcolater system is working 
well in other parts of the plane, and 
tliey expect to continue to use it. 

'hie Edison thermocouples, unlike 
detectors of most other systems, have 
itn contact points which can be fouled 
up by oil, dirt or corrosion, or which 
can be shaken togetlrcr into contact 
by vibrahon. 

Capital’s new installation includes 
Edison relay control panel Type 1 17-64 
and detector units of Type T55T4-3. 



For Servo Problems 

Servoscope, device for analyzing, test- 
ing and synthesizing servomechanisms, 
regulators or automatic contiol systems, 
by plotting phase and amplitude re- 
sponses with respect to various signal 
frequencies generated by instrument, is 
made by Servo Corn, of America, New 
Hyde Park, N. Y. 

Instrument accepts any carrier from 
50 to 800 cps. without adjustment, 
modulates selected carrier with any en- 
velope from . 1 to 20 cps. 

For measuring d.c. servomechanisms, 
either sinusoids or square waves arc 
available between .1 to 20 cps. Thus, 
device becomes a sub-audio generator, 
useful for factory or lab testing of low- 
frequency cutoff and for aerodynamic 
studies. 

Y-axis of oscilloscope used in con- 
junction with device may be switched 
conveniently back and forth between 
input and output phase of servomech- 
anism under test, X-axis may be 
switched between electronic sweep out- 
put of Servoscope and unmodulated 
reference signal. In effect, this permits 
selection of either lateral or rotating 
pattern shift phase reading, accuracy 

Unit operates on I15v. 60c. power. 



Gleans Oil Coolers 

Model 803-A oil cooler cleaner, 
offered by Pacific Aiimofive Corp., 2940 
N. Hollywood Way, Burbank, Calif., is 
designed to circulate Turco Surjax, 
chemical compound specifically devel- 
oped for safe and thorough removal of 
particular types of soil found in air- 
craft oil temperature regulators. 

Equipment is powered by 2-hp. mo- 
tor, driving 20-gpm. pump which pro- 
vides pressures up to 80 psi. Also in- 
cluded is manually-operated, four-way 
valve which permits reversible flow of 
cleaning fluid. Special strainers are pro- 
vided at the inlet and outlet valves from 
the coolers. Instrumentation includes 
20-100 psi. gage to indicate pump and 
filter pressures. 



Radio Tester 

To speed up and simplify aircraft 
radio testing, Marconi's Wireless Tele- 
graph Co. Ltd., Chelmsford, Essex, 
England, has developed Type OA.216 
radio equipment tester. 

Equipment is contained in steel 
cabinet measuring 4x3x14 ft., and in- 
dues beat frequency oscillator, output 
power meter, artificial aerials and special 
direction finder test set. At base of tester 
is row of standard back-plates corres- 
ponding to those on radio racks in air- 
craft. TTiis feature enables radios to be 
removed from plane and quickly 
plugged into tester for checking under 
same circuit conditions existing in 
craft. Two boxes comprising plu^-in 
sockets, volume control and switching 


arrangement are providea, but can be 
removed to permit installation of simi- 
lar aircraft units for testing. 

Lettered sections indicated on tester 
are; (A) Audio tester-beat frequenw 
oscillator, (B) external aerial terminal, 
(C) signal generator, (D) loop aerial, 
(E) direction finder test set, (F) pilot’s 
and operator's mixing box, (G) artificial 
aerial for transmitters, (H) output 
power meter, (J) artiSdal aerials for re- 
ceivers, (K) voltage regulator, (L) in- 
strument back plates, and (M) receiver 
under test. 

Although tester has been specifically 
designed forMarconiTypeAD.97/108/ 
7092 radio equipment, it can be 
.adapted for testing other types. 



Drawing Board 

Featherweight drawing board, offered 
by Cal-Pan Corp., 1111 S. Fremont 
Ave., Alhambra, Calif., features Doug- 
las Aircraft Co. Inc.’s honeycomb or 
air-cell construction and is stated to 
weigh only 1 as much as conventional 
boards. 

To afford strength and resistance to 
warping, product has plywood surfaces 
bonded to framework and honeycomb, 
with wood grain running in different 
directions, and is available in sizes from 
12 X 17 in. to 31 x 42 in. Straight edge 
and gear rack aligner ate optional. 


Picks Up Waste 

All-purpose, heavy-duty sweepers, se- 
ries 800, announced by Willshire Power 
Sweeper Co., 4615 Alger St., Los An- 
geles 26, Calif., are designed for out- 
door and indoor maintenance at fac- 
tories and airports. 

Stated to reduce cleaning and main- 
tenance costs up to 75 percent, sweep- 
ers pick up sand, dust, nails, bolts, 
welding rod butts, paper, pop bottles, 
leaves and other debris. Machines have 
snowplow attachment and special guide 
wheels permit sweeping close to walls 
and machinery without maning or 
scraping. 

Coming in two models, 36-in. 
sweeper is powered by 5-hp., 4-cycle, 
aircooled engine, while 48-in. size has 
8-hp. engine. Units are built of heavv- 
steel plate and equipped with "finger- 
tip” dual controls. 
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Airlines Helped by Rail Rate Rise 

Some aircoach tariffs now below rail fare, giving air 
carriers better chance to capture more of travel market. 


By Charles Adams 

Domestic airlines may soon capture 
the bulk of first<lass intercity passenger 
traffic as a result of steadily-increasing 
railroad fares. 

i'he railroads, which handled about 
90 percent of the first-class common 
carrier passenger business via Pullman 
and parlor car as late as 1945, are ex- 
pected to retain less than 60 percent 
of the traffic this year. Next year, the 
airlines hope to have very close to half 
of the first-class travel market. 

► Rate Decision— Prospects for a con- 
tinual decline in rail passenger business 
have been heightened by the Interstate 
Commerce Commission's recent deci- 
sion granting 61 eastern railroads a 12.5 
percent fare boost. This increase, the 
third since the war, brought basic rail 
coach fares east of the Mississippi and 
north of the Ohio and Potomac rivers 
to 3.375 cents a mile and parlor and 
sleeping cat rates to 4.5 cents a mile 
(plus Pullman charges). 

ICC was sharply split on granting the 
new fare hike. Of ten ICC commis- 
sioners voting, six favored the increase 
and four were opposed. The dissenters 
noted that the latest rate rise will put 
rail coach fares almost twice as high as 
bus fares and slightly above the air 
coach les’el between many points. 

The time has come for the railroads 
to experiment with lower rather than 
higher fates, the dissenting commis- 
sioners declared. 

► Doubtful Benefit— Some railroad ex- 
ecutives are uncertain whether the new 
rate increase will boost revenues nearly 
S38 million annually, as has been esti- 


mated, or actually result in a revenue 
loss through accentuation of the post- 
war decline in their passenger business. 

Whereas airline passenger traffic was 
up 15 percent in the first nine months 
of 1949, both first-class and coach rail 
passenger business was off sharply. 

Airline penetration of the total first- 
class travel market increased from II 
(jcrcent in 1945 to 34.5 percent in 1948 
and to over 40 percent in 1949. Total 
revenue passenger miles Sown by the 
airlines soared from 1.4 billion in 1941 
to 3.3 billion in 1945, 5.8 billion in 
1948 and an estimated 6.5 billion this 

By contrast, first-class rail inter-city 
passenger mileage rose from 9.2 billion 
in 1941 to 26.9 billion in 1945, and 
has since fallen to II billion in 1948 
and an estimated 9.2 billion in 1949. 
Rail coach traffic jumped from 16.1 
billion revenue passenger miles in 1941 
to 59.4 billion in 1945, but then slid 
to 24.5 billion in 1948 and to an esti- 
mated 23 billion this year. 


With a minimum of publicity, some 
crack train schedules have been can- 
celed or consolidated with other hms as 
a result of falling patronage, Plans 
for buying new luxury passenger equip- 
ment liave also been shelved by some 

Bus travel svent from 1 3.6 billion rev- 
enue passenger miles in 1941 to 26.9 
billion in 1945 and has since fallen to 
about 23 billion. 

Private automobiles have proved the 
greatest challenge to airlines, busses and 
railroads alike in the passenger field. In 
1941, the common carriers handled only 
about 13.2 percent of all inter-city 
travel, with automobiles carrying the 
rest. During 1944, when wartime gas- 
rationing was in effect, the common 
carriers took care of 44 percent of the 
total passenger business, but this per- 
centage dropped to 26.2 percent in 1946, 
20.3 percent in 1947, 18 percent in 
1948 and possibly only 15 or 16 percent 
this year. 

^ Rates Compared— Latest fare increase 
puts eastern rail rates about 44 percent 
above the level of June, 1946. Airline 
fare hikes have been much smaller. 

Since 1941, airline fares (based orr re- 
ceipts pet passenger mile) have risen 
from 101 cents to an estimated 5.8 
cents this year— an increase of 1 5.7 per- 


Inter-city Passenger Traffic Volume 

(BILLIONS OF REVENUE PASSENGER MILES) 


264.3 

179.8 

253.6 
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Boots Rail Boost 

Sen. Edwin Johnson (D., 
Colo.), chairman of the Senate 
Interstate and Foreign Commerce 
Committee, has strongly endorsed 
the stand of ICC Chairman 
Charles Mahatfie and three other 
commissioners who opposed fur- 
ther railroad passenger fate in- 

Johnson, whose committee is 
studying air and water, as well as 
rail ' transportation problems, 
termed the tariff boost “a horrible 
mistake.” He said every time the 
carriers raise rates, revenues go 

Commenting on speculation 
that the government might be 
asked to extend direct subsidies 
to the railroads, Johnson told 
Aviation Week that such a move 
would have no chance of succeed- 
ing. 


cent. Bus fares have risen about 20 
percent since 1941. 

Under the new rates, one-way rail 
Pullman fate (with lower beith) from 
New York to Cliicago will be $48.64 
against $44.10 for tegular airline flights. 
Rail coach tickets between the same two 
points will be $30.71 compared to 
$29.60 by air coach. Bus fare is $17.60. 
►TWA View— Commenting on the rail 
fare raise, John H. Clemson, 'IWA gen- 
eral traffic manager, declared tliat "pres- 
ent transportation economics seem to be 
favoring the airplane as a low-cost car- 
rier, with an added tims-saving pre- 
mium.” TWA now operates New Yoik- 
Chicago air coach service at a $29.60 

Smaller trunk carriers, especially Cap- 
ital Airlines, should also benefit from 
the higher rail fates. All American Air- 
ways, which operates entirely within the 
area of higher rail tariffs, hopes for 
improvement in its feeder traffic. 

► UAL Sees Gain— United Ait Lines 
President W. A. Patterson estimates 
that the sclicduled domestic airlines will 
handle 46.5 percent of all first-class 
domestic travel in 1950, compared with 
43.5 percent in 1949, even though the 
cverall market probably will continue 
to decline. He said OAL's passenger 
business for all of 1949 will be up about 
11 percent over 1948. 

Patterson previously noted that 
whereas his company's costs have in- 
creased 86 percent since 1939, fares 
have risen very slightly. American Air- 
lines said that if air lares had gone up 
in direct relation to costs since 1939, 
the average rate per passenger mile 
would be around 1 1 cents (instead of 
5.8 cents). 





THESE FEATURES engineered into HANSEN couplings 
save users both time and money, 

Any fluid system carrying gases, liquids, or grease can be 
improved by the installation of these quick-connective, auto- 
matic shut-off couplings. Slight movement of the sleeve 
releases the plug, and flow instantly scops, Insertion of the 
plug opens the line to flow. ., immediately ... automatically. 


Three types of couplings offer valve in socket, valves in socket 
and plug, or without valves for straight-through flow. Engi- 
neered for specific types of service, including air, oxygen, 
grease, acetylene, oil, hydraulic fluid, gases, or solvents. 

Ask for the new catalog of our industrial line, with engineer- 
ing data, or for specific information regarding the adaptation 
of HANSEN couplings to your product. 
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Report on Foreign Jet transports 

American’s William Litllewood sees little prospect at 


this time of jets replacin' 

Only three of the many foreign tur- 
boprop and turbojet transport proto- 
types now under development offer im- 
mediately serious threah to U. S. com- 
mercial aviation prestige. This is the 
opinion of William Littlewood, Amer- 
ican Airlines’ vice president in charge 
of engineering. 


; Convairs on short hauls. 

► Lists Best— Repotting to the .\.A 
board of directors follorving his recent 
inspection trip to England, Littlewood 
named Great Britain's turboprop Vick- 
ers Viscount and turbojet de llavilland 
Comet and Canada’s .\vro C-102 Jet- 
liner turbojet transport as the best in 
the foreign field. He said the fact that 



the U.S. has not seen fit to "freeze” 
its developments into a prototype ait- 
ctaft reflects no discredit on this coun- 
try-provided wo don't wait too long. 

► Compares Costs— Littlewood esti- 
mated that the direct operating cost 
of turbine-powered aircraft in niedium- 
to-long-haul domestic senice will be 
25 to 55 percent higher per capacity 
scat-mile than presently operated trans- 
ports. “And while indirect operating 
costs may not differ substantially from 
those now incurred, turbine-powered 
airplanes (with their higher price tag 
and large fuel consumption) cannot, in 
the iminediale future, compete with 
present transports at the same passenger 
fare level." 

Tlic .AA executive suggested that a 
small-scale operation of turbinc-powereri 
mecliuin-to-long-haul transports mav be 
feasible if extra fare is charged. He saw 
little prospect that turbine-powered air- 
craft would replace American's Con- 
vair-Liners on short-haul flights for 
some time to conic “because the large 
proportion of operating time spent in 
maneuvering at low altitude would 
make use of turbine engines prohibi- 
tively costk." 

► Traffic Control-According to Little- 
wood, air nasigation and traffic control 
problems which only today are being 
worked out for conventional aircraft 
would be aggraiiitcd by faster, turbine- 
engined planes. "They cannot economi- 
c-ally submit to traffic delays as they 
exist today. A jet-engined transport 
equivalent to the DC-6 would bum 
four times as much fuel pet hour in a 
holding stack as does the DC-6. 

"Thus substantial practical operation 
of turbinc-eneined planes must await 
introduction throughout the country of 
a new system of air traffic control pre- 
cluding lo)i| traffic holds." 

► Major Problems-To build a turbojet 
transport having about the same pay- 
load and range of the DC-6, but sub- 
stantially higher speed, for extra-fare, 
luxury scA-icc, four major problems 
must be overcome, Littlewood declared. 

• Development of commercially rcli.ible 
turbine engines must be completed. 
"This may take three years of serious 
work with whole-hearted cooperation 
among engine and airemft manufac- 
turers, the airlines and the military 
agency presently sponsoring the engine 
selected for development. The engine 
work should be completed a year before 
the first production plane is flight 

• The aircraft itself must be developed 
so as to ensure that all necessary re- 
auirements are considered and that the 
final plane will be the best and most 
useful that can be built. 

• An advance determination must be 
made on how the plane is to be oper- 
ated-fuel reserves, navigation, traffic 
control, landing and takeoff standards. 
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■ Fourth major problem is financing the 
entire project. "Cost of developing such 
a plane up to the point of produefion 
has been estimated at $20 million," 
Littlewood declared. 

► Federal Aid— "Unless at least 100 
planes arc built, some form of govern- 
ment assistance will be necessary. It 
is essential that this government sup- 
port— if given— be given freely in the 
interest of the airlines, and the contri- 
bution to national defense and no too- 
detailed nor restrictive governmental 
supervision of the program be required 


UAL Recommended 
For Hawaii Route 

United Air Lines has been recom- 
mended for a new route between the 
West Coast and Hawaii. 

In his report on the reopened Ha- 
waiian route case. Civil Aeronautics 
Board Examiner Ralph Wiser has urged 
that Los Angeles be made a co-tcrminal 
with San Francisco on U.AL’s present 
service to Honolulu. He said that ap- 
plications of Matson Navigation Co. 
and Pacific Overseas Airlines for Los 
Angeles-Hawaii links should be denied. 
► Split Decision-United was certifi- 
cated for the San Franeisco-Honolulu 
run in competition with Pan American 
Airways in CAB’s original Hawaiian 
route case decision of hfay, 1946. At 
that time, CAB was split on which 
carrier should compete with PAA be- 
tween Los Angeles and Hawaii— two 
Board members favoring United and 
twrj favoring Hawaiian Airlines, 

After examining the carrier's finan- 
cial status and prospects for getting ad- 
ditional backing. Wiser found that Pa- 
cific Overseas Airlines is not "fit, willing 
and able" to conduct its proposed 
coach-type service between Los Angeles 
andHonolnlu- In recomnrending against 
Matson, which oper.ntcs surface vessels 
between the West Coast and Hawaii, 
Wiser noted that the catricr rested its 
case on evidence introduced in CAB’s 
original hearing in 1944. 

Matson's connsel said the company 
would not present new material be- 
cause it had reached the conclusion that 
CAB would not grant a certificate to a 
steamship company no matter what the 
evidence showed. 

First Star Routes 

Post Office E>epartnient's proposal to 
grant contracts for air star mail routes 
wtween Charleroix, Mich., and St. 
James, Mich., and between Honolulu 
and Kalaupapa, Molokai, T. II„ has 
been appro«d by the Cis i! Aeronautics 
Board, which said the sers’ice will not 
interfere with certificated air transpor- 



A NORTH AMERICAN AVIATION Chose 

^ LEDEX ROTARY SOLENOIDS 

''l| for DEPENDABILITY! 

Humid tropics, sand-laden desert skies, frozen North or 
extremely high altitudes ... the new Air Force North American 
F-86A Sabre Jet Fighter is prepared to defend our nation under aiif 
conditions. Ledex Rotary Solenoids play an important part in this 
tlepeiidablUly. Several vital mechanisms are remotely controlled 
and powered by Ledex Rotary Solenoids. 

The same Ledex standard of dependable remote control and power 
is available for your product. The vast production applications of 
Ledex Rotary Solenoids vary from the dependable snap-action op- 
eration of aircraft mechanisms to the powerful actuation of rugged 
hydraulic valves in heavy duty materials handling equipment. 


We supply to quantity users and solicit the opportunity to be of 
assistance in engineering a Ledex Rotary Solenoid to meet the re- 
quirements of your product. 
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Slick’s Garment Business Pays Off 

Heavy Dallas-New York fashion traffic is one reason 
newly-certificated freight airline is currently in the black. 


Slick Airways dcRnitcly lias the ayes 
of Texas— especially its garment indus- 
try. Eastbound traffic from Dallas, 
which boasts an annual $67 million 
women’s garment business, is one big 
reason the all-freight airline has been 
operating in the black since being cer- 
tificated by the Civil Aeronautics Board 
three months ago. 

Garment shipments from New York 
have always been big business for air- 
freighters (Aviation Week, Nov. 7). 
One carrier has been transporting about 
1 million dresses a month to the South- 
west and West Coast. But manufac- 
turers in those parts of the country 
have always found it tough to crack the 
New York market- Usual reason was 
that delivery took too long. Too, pack- 
ing was expensive, and the retailer 
usually had to have the garments un- 
packed and pressed before they could 

► “Garment Airlift''-So Slick, cooper- 
ating with the Texas manufacturers, is 
now tunning a “garment airlift,” with- 
out which, says a Dallas fashion associa- 
tion, “we wouldn't be able to enter the 



New York and western markets.” Using 
a specially devised garment bag, which 
eliminates packing and pressing-on- 
artival, Slick offers overai^t delivery 
from manufacturer to retailer— a com- 
bined service which competing forms 
of transportation find it hard to match. 

Actual demonstration of this service 
was recently held at Newark Airport, 
where the f5allas Fashion Center held 
an advance showing of dresses for New 
York retailers. Models donned the gar- 
ments as they were taken from the 
Slick bag, showing that no pressing was 
needed. 

► Good Business-Sponsor of the dem- 
onstration was the New York Board of 
Trade, which indicated its hearty sup- 
port of ait freight. M. D. Griffith, gen- 
eral manager of the Board, said “we 
want to demonstrate that trade is a 
two-wav business . . - The garments 
vou see are made from textiles sold in 
Slew York and flown to Texas. In order 
to sell to Dallas we must also buy from 
Dallas. Earl Slick is making it easier 
for us to buy from Dallas, and that's 
good for New York business, as well as 
Dalla.s business." 

In addition to Dallas, Slick serves 19 
other cities on a schedule basis and 
21 cities on a demand basis. Its cer- 
tificate covers 14 additional cities, all 
of which are expected to be activated 
shortly. 

Slick’s ground crews at Newark, focal 
point for eastern seaboard traffic, have 
been showing some of the speedy han- 
dling of cargo which appeals to air 
shippers. wTiile the average time to 
load 10,000 lb- into a C-46 is one hour, 

loaded 10,000 lb. and put on 11,000 
lb. in 25 min. Production-line methods 
at the terminal also help to cut time in 
unloading from truck, sorting, and load- 
ing on aircraft. Perishables, such as 
foodstuffs, drugs and refrigerated com- 
modities. are loaded into the C-46's 
belly compartment, which has a 1750- 
lb. capacity. 

► Flowers From Coast— While Slick 
has been building up a steady Texas- 
New York-and-retum business, it has 
not neglected the transcontinental mar- 
ket. Garments again are a big source 
of revenue, but the West Coast's flower 
industiv is proving to be an enthusiastic 
air freight user and supporter. 

Up until air freight, western flower 
growers could not expect their market 
to stretch past the Midwest because of 
the perishable nature of their com- 
modity. Now, they say, using air freight 
to reach the eastern market has almost 
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doubled business, Although Slick is 
handling a large volume of Sower busi- 
ness, Flying Tiger Line did much of the 
pioneering in selling air freight to Sower 
merchants. 

Because of its comparatively good 
financial pfcture— the carrier turned the 
profit cornet last summer— Slick has re- 
fused proposals from several scheduled 
lines which oSeced to buy out the 
freight carrier. 

Earl Slick emphatically denied re- 
ports that he is seeking to dispose of 
Slick Airways. As a matter of act, the 
company, which flew 6,539,250 ton 
miles in the throe months ended Oct. 
3], has announced plans to buy six 
more C-46s. 

By agreement with Pan American 
Airways. Scandanavian Airlines System, 
and Air Fiance, Slick acts as a domestic 
carrier for the international airlines, 
picking up and delivering freight at 
the borders of the U. S. 

Currently, the carrier has 975 em- 
ployes. 105 of whom are pilots. 

Italian Line Gets 
Grant From EGA 

Economic Cooperation Administra- 
tion procurement authorizations to for- 
eign countries for commercial aircraft, 
engines, parts and equipment climbed 
well above the $60 million mark with 
a recent $4.5 million allotment to Linec 
Aeree Ifaliana. 

The Italian carrier, which hopes to 
start regular service between Rome and 
New York early next year, asked for 
the money mainly for the purpose of 
financing the purchase of three four- 
engine U. S. aircraft. 

LAI originally planned to buy DC-6s 
but may now acquire used Constella- 
tions because of their immediate availa- 
bility. 

Established in 1946, LAT is owned 
40 percent by the Italian government, 
40 percent by TWA and 20 percent bv 
private Italian interests. It has been 
operating domestically in Italy since 
1947 and now hopes to tap the heavy 
1950 Holy Year travel between the 
U.S. and Rome. 

The carrier has not vet asked the 
Civil Aeronautics Board for a U.S.- 
Rome foreign air earria permit. How- 
ever, CAB usually gives expeditious 
treatment to such requests when thev 
are filed. 

Through Sept. 30. ECA had made 
available about $60 million in aircraft 
procurement authorizations. The distri- 
bution (excluding the recent LAI 
grant) was; France $26-7 million; the 
Netherlands $27.8 million: Belgium 
$2.6 million: Italy $200,000: Greece 
$900,000; Denmark $800,000; Norwav 
$900,000 and Ireland $100,000. 



Stanley Hilter,Jr., president of United Helicopters, Ine. says: 
"Reports from 'Hiller 360s' operating all over the 
world indicate that the Western Gear transmissions 
are holding up under every possible type of operation 
with complete satisfaction." 

for all kinds of preeision-cjuality aircraft gearing or geared products, 
take advantage of Western Gear's outstanding engineering and 
production facilities. 


■Write, wire, or phone Western Gear Works • Box 192, 
Lynwood, California • Telephone Nevada 6-2161 
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More Rules 

CAB tightens its hold on 
nonskeds by checking se- 
cret tie-ups and ads. 

Strict new federal regulations to pre- 
vent nonsclicduled airlines from main- 
taining secret and illegal tie-ups for 
traffic generation purposes u-ill become 
effective Dec, 10. 

Citing a “substantial amount'' of 
regular service and otlier unauthorized 
activity by large irregular carriers, the 
Civil Aeronautics Board said the un- 
lawful operations frequently are con- 
ducted through ticket or travel agents. 
New curbs were originally proposed by 
CAB last April and are contained 
in amendments to Parts 291 and 292 of 
the Board’s Economic Regulations. 

► Common Agreements— According to 
CAB, the travel agent solicits business 
by representing to tlie public that lie 
sells tickets by air between designated 
points on a r^ular or frequent basis. 
Several large irregular carriers, acting 
under common agreements with the 
ticket agencies, furnish transportation 
for groups of passengers assembled by 
the agencies. 

This service, if conducted by the 
nonskeds individually, may meet the 
tests of irregularity, CAB conceded- 
“But collectivelv the operations in many 
instances liave been both frequent and 
regular." 

CAB said it lias always considered 
such combined arrangements and oper- 
ations a violation of the purpose and 
intent of the nonscheduletJ exemption. 
The Board declared that new and spe- 
cific prohibitions against such activi- 
ties arc now being made for tlie pur- 
of clarification. 

Ticket Rule— As amended, the regu- 




lations will prohibit targe nonskeds from 
carrying passengers to whom approved- 
type tickets have not been issucil. Each 
ticket must contain the name and ad- 
dress of the carrier furnishing tlie serv- 
ice, name and address of the passenger, 
date of sale, date of flight, origin and 
destination points, and the fare actually 

To keep its letter of registration, an 
irregular carrier must reduce to writing 
all agreements pertaining to solicitation 
and generation of passenger traffic. 

Payments to or from persons furnish- 
ing passengers must be made only on 
the basis of written bills or invoices Con- 
taining specific information. Furtlicr, 
tlie nonskeds will be proiiibitcd from 
entering into any arrangement or un- 
derstanding with other air carriers if 
such an agreement would result in the 
holding out of transportation "which, 
if conducted by a single carrier, could 
take it out of tlie cl.issifieation of an 

► Board Warning— Breach of any of 
these new conditions will constitute 
cause for revoking a nonsked's letter of 
registration and withdrawal of its oper- 
ating authority, C-^B warned. 

In additioii, nonskeds will be re- 
quired to file witli C.\B specific infor- 
inaticin concerning services they con- 
duct in cooperation with other irregular 
lines or with agencies handling arrange- 
ments for furnishing transportation by 
large irregular carriers. A copy of each 
adsertiseiiicnt. circular, pamphlet or 
other publicity material, and a copy of 
each announcement or notice issued 
bv a large irregular canier. must be 
submitted to C.AB every three months 
along with the Company's flight report. 

Cargo Storage 


The refrigerated rooms, compartmen- 
talized for storage at various tempera- 
tures as low as 12 degrees below zero, 
will each be capable of storing 6400 lb. 
of cargo at one time. They will have a 
640 cubic foot minimum capacity. 


SHORTLINES 

► Bonanza— C.AB has approved an agree- 
ment whereby TTVA will transfer its 
operating rights between Phoenix, Ariz., 
and Las Vegas, Nev., lo the feeder line. 
The Board, in awarding Bonanza a 
three-year certificate between Reno, 
Nev., and Phoenix last spring, said the 
franchise would not be issued until a 
satisfactory anangenient was made with 
TWA, Bonanza hopes to begin sched- 
uled DC-5 service between Reno and 
Phoenix shortly, 

► CAB-Mcmber Harold A. Jones re- 
cently made a trip to Alaska to study 
the territory's air transportation needs 
and mail pay rcquircnieiits iif its certifi- 
cated carriers. 

► Coiupania Mexicana de Aviacion— 
l''irst certificate autliorizing a foreign re- 
pair agency to perform work on U, S. 
aircraft li.is been issued by the Civil 
Aeronautics Administration to CMA, a 
Pan American Aitwavs affiliate based in 
Mexico Citv. 

► FAMA-.A CAB examiner has recoin- 
mended tliat the .Argentinean carrier be 
given a temporary foreign air carrier per- 
mit authorizing service between Buenos 
Aires and New York via Sao Paulo (or 
Rio dc Janeiro), Belem, Trinidad, and 
Ilas-ana for six months. 

► Monarch-.Apptoval of a M.AL-Ati- 
zona Airways merger has been recom- 
mended by C.AB public counsel pto- 


• SEARCHLIGHT SECTION < 


ACCESSORY OVERHAUL INDUSTRIES, lnc.=r 

> AUTHORIZED STROMBERG SERVICE STATION • 

FOR THE BENDIX PRODUCTS DIVISION 
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Stromberg-Bendix Injection Pumps, Master Controls, 

Injection Carburetors 
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Electric, Hydraulic and Mechanical Components. 

Work is Moderately Priced at Flat Rate For Labor plus parts. 

Large inventory is kept on hand to give immediote Service — 
Service is Personal, Prompt ond of Highest Quolity. 
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Export Division — Empire State Bldg., 350 Fifth Ave., N. Y„ N. Y. 
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vided that Monarch activates all of 
Arizona's feeder route segments within 
six months after the deal gets final 
sanction from the Board. Public counsel 
also recommended that the mcrg<^ com- 
pany be given a connecting link be- 
tween Gallup. N. Mex., and Winslow, 
Ariz. Monarch plans to acquire all of 
Arizona’s outstanding capital stock, 

► National— Has inaugurated scheduled 
daily cargo service between New York, 
Miami and Havana with C-46s. Flag 
stops will be made at Washington and 
other cities served by NAL to enplane 
500 lb, or more of cargo. 

► Northeast- Is hying to dispose of 
tlirec DC-4s, Meanwhile, two of the 
ships have been leased to Capital Air- 
lines for 60 days, 

► Nortbwest-Has asked CAB permis- 
sion to start coach service Dec. 1 be- 
tween Portland, Seattle and Honolulu 
with 44-passengcr DC-4s at a one-way 
fare of $120, compared with a regular 
rate of $160 via Stratocruiser equip- 
ment. Pan American Airways previously 
proposed a West Coast-Hawaii DC-4 
coach operation starting at the same 
time. . , - Berths on NAA^'s new Strato- 
auiser flights to Honolulu are $25. 

► Pan American- lias replaced its last 
DC-5 in Caribbean service with Con- 
vait equipment. Of 44 DC-3s PAA 
liad on Latin American routes in 1945, 
only nine now remain— operating in 
Central America and Colombia where 
they can be used into small airports. 
None of the Latin American division’s 
DC-3s was ever in an accident involving 
a passenger fatality, and tliey bad carried 
about three million persons- 

► Pionecr— Has proposed a special pro- 

S am of "air education flights.” Starting 
ec- 7 the company would carry groups 
of eight or mote passengers between tlic 
ages of S and 19 vears, including one 
adult leader or teacKcr, at fares of three 
cents a mile. Plan must be approved bv 
CAB. 


CAB SCHEDULE 





ing of precision surfaces. Tfae PAC plat- 
ing shops are large, turning out silver. 



So thorough is the inspection ond test- 
ing standard of PAC that much of the 

by PAC technicians, not only for our 




Pacific Airmotive Corp. * Burbank, Colli. A Linden, N. J. 

Other Dit'isions at Oakland, Seattle, Anchorage and Kansas City, Kansas 



FORMULA FOR OEPCNOABLE, ECONOMICAl OPERATION 


AVIATION WEEK, 



FOR SALl 

ls*ipss 


LOCKHEED 
ELECTRA "10 " 

$15,000 FLYAWAY 
FORT WORTH TEXAS 



t IMMEDIATE DELIVERY 


COBELL INDUSTRIES 

FORT WORTH, TEXAS 


R-985-AN14B 

No Time Since CAA Overhaul 


LBS AIRCRAFT CORP. 

P.O. Box 1255 

Miami Springs, Flo. 


LOCKHEED LODESTAR 

Cargo Version 
two 1820-87 engines 
Low Time 
Wilh $250,000.00 
inventory oi spare 
Lockheed parts 
S9900.00 at Honolulu 


WRIGHT-PATTERSON AFB 

Resident Representation 
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tcorld's only 
Pratt & Whitney 

R-1830-92 

commercial overhaul 
warranted for 

600-hours of 

service. . . 



cable: STEDAV 

STEWARD-DAVIS 

exclmirely overhauling Pratt & Whitney R-I830’92’a 
13501 SOUTH WESTERN 
GARDENA, CALIFORNIA 

CAA Approved Repair Slalian 4044 


PUMPS 

ANTI-ICER— 

Eclipse 744-6A 
Eclipse 744-6B 

FUEL— 

Pesco 2PR4006LUB 
Pesco 2PR600CWT 
Thompson TFD-3500 

FUEL BOOSTER— 
Thompson TFD-6800-1 
Thompson TFD-12900-6 
Thompson TFD-12900-7 

HYDRAULIC— 

Pesco 1P582K 
Pesco 1P214T 
Pesco 1E678 


MOTORS— 

Delco A4949 

PROP FEATHERING— 
Pesco 1EAR280BH 
Pesco TEAR280BHC 
Pesco 1EVR280BHC 

VACUUM— 

Pesco 3P207JA 
Pesco 3P21U 


SPARE PARTS FOR PESCO IP582K 


fiasco, Jnc. 


AIRCRAFT i ELECTRONIC 
EQUIPMENT 



WUX Great Neck, N. Y. 
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STRICTLY PERSONAL 

strike: story by a society FDITOR-N’ow Hmt tlitf Bell Aircraft strike 
is over we can release a “story” written about one of the riots by a local society 
page editor who saw the whofe thing and was impressed enough to send her own 
version to her editor. It was forwarded to us by G^rge D- Ray, chief of structures 
engineer, and goes like this: 

"One of the most interesting soirees of the current autumnal season was held 
shortly after dawn Thursday at the Bell estate in the wooded fields and lanes just 
off the busy Niagara Falls Boulevard. The affair was highlighted by many 
impromptu meetings between deputy sheriffs wearing silver shields on their natty 
blue caps. Many waved wands garlanded with horse hair straps which they wore 
draped around their wrists. 

“One of the outstanding matrons who was introduced to Mr. .\rthur Muisincr 
during the morning was Mrs. Lavon Eagle, of the Edison St. Eagles, At the con- 
clusion of the affair, Mr. Muisiner personally escorted the attractive guest to a 
Niagara County cat. She later was introduced to County Judge John S. Marsh. 
Many of the guests were members of the Ladies' Auxiliary of the Bell union which 
is having a minor dispute with some of the company officials. Some of the Ladies’ 
Auxiliary wore steel helmets while many carrica ice-picks with which to nt.rke an 
impression. 

"A noteworthy pair was Mr. and Mrs. Frank Yukowski, who arrived early and 
remained late at tfie soiree. He was attired in the fall garb of a workman which 
intrigued many of the spectators. She wore an overall dress of blue denim taste- 
fully spotted with ted paint and gray putty. A feature of her costume was her 
matron’s staff of old English dock topped off with shiny spikes of steel. 

“Cheerily chanting the refrain, ‘sticks and stones can’t break our bones,' a 
group of young ladies from Mr. Martin Gerber’s New York School of the Ballet, 
gave a bonne touch to the frolic. Another popular chant was 'W'hieh Side Are 
You On?’, sung by Mr, Stanley Stypezynski, who explained he had to hurry off to 
court when urged to sing an encore.” 


HELP, HELP— This column, the sole concession this magazine makes to corn, 
exists entirely on contributions you readers send in. If you want better columns, 
please help. Send your whimsy to Aviatcon Wks.k, VvO West 42nd St.. New 
York, N, Y. It’s free: we charge you nothing. 


CAL'S PACKAGED DIVORCE TOURS-Continental Air Lines' agile idea nren 
in the publicity department come up with a “super-packaged one-day divorce tour" 
all for $200 from Denver. “With all attorney arrangements previously made with 
3 prominent Juarez (Mexico) law firm througJi Continental’s E! Paso station man- 
ager. one leaves Denver at 7:45 a.ni,, arriving in El Paso at 1 p.ni. lie is whisked 
across the border via cab, and presto two hours later emerges at last like a butterfly 
from a cocoon— free. After proper celebration one boards the 5:20 p.in, flight 
back to Denver in comfort aboard the luxurious pressurized C.\L Convair-I.incr. 
Less than 1 6 hours,” It's all quite legal, unless you ever want to go to New York 
State. 


SUPER-COMMUTER-Mis. Marie Hall of Long Beach, Cal., says Husband 
Dick Hall, first officer with Transocean Air Lines at Windsor Locks, Conn., is her 
nomination for champeen commuter. "He lives here but commutes to work in 
Windsor Locks." She says Dick has done this over a year and figures it’s 2779 
statute miles via the airway he uses, or 5458 miles to go to and from work. Who 
can beat it? 


LET’S FLY TO 'IHE R.\1L F'AIR-Wc liked an announcement Associated Avia- 
tion Underwriters’ Chicago office mailed its customers nearby. E. L. Stephenson. 
Middle West manager, said it this way; 

"There’s a dam good sliow at the Railroad Fair on the Chicago lake front- The 
railroad’s have spent $10,000,000 in honor of my great unde George Stephenson 
who made the railroads possibie by inventing the first locomotive. . . WTiy not fly 
in to see it and land at our lake front airport. . . There’s notliing-except riding 
them— that builds confidence in the future like watcliing trains.” 

-R.H.W. 


WHAT'S NEW 


New Books 

“General Kenney Reports,” by 
George C. Kenney, a personal report 
based on the diary of tire commanding 
general of the Allied Ait Forces in the 
Soutliwcst Pacific. It is stated that Gen- 
eral Kenney also planned, designed and 
illustrated the book. Published by 
Duell. Sloan & Pearce, Inc. Price $4.50. 

Technical Literature 

“Brazing in Civil Aircraft,” Airframe 
and Equipnrent engineering report No. 
44, preseitts general data on brazing 
with entpbasts otr civil aircraft manu- 
facture and tcp.iir. 'I'he report is in- 
tended as being a ready reference for 
manufacturers and repair stations. 
.•\vailable from Civil Aeronautics Ad 
ministration. Publications Division, 
Aviation Information Office, Washing- 
ton 25. D- C. 

“Aeiomagneties in FxtriDiafioti.” ami 
••'ntc Airborne Profile Recorder” deal 
with new techniques used in survey or 
mineral and oil exploration services. 
Brocliutes are issued in form of file 
folders for containing additional follow- 
up bulletins. Write to Photographic 
Survey Coip.. Ltd., Toronto, Canada. 

“The Characteristics of Elastometcis 
With Respect to Vibration in Aircraft" 
is an address by W. A. Keetcli, senior 
product engineer. Lord Manufacturing 
Co., Eric. Pa., available free by writing 
the contpany. 

Bulletin describing instruments for 
measuring attd recording wind directions 
and velocities is available on request to 
W. & L. E. Gurley, Troy, N. Y. 

"Mctliod of Presentation of Data for 
Proposed Aircraft” has been revised by 
.\ir Transport Assn, of America- Re- 
port outlines standard methods of pre- 
senting aircraft data so that airlines 
will be facilitated in comparing air- 
planes. Tlicte have been revisions in the 
performance analysis and operational 
analysis section and the direct operating 
cost data. Operational analysis section, 
including direct operating cost data 
formulae, has been printed separately. 
Copies are available to company officials 
on request to engineering division of 
.-\ir Transport Assn, of America, 1107 
I6tb St., \Vashington 6, D. C. 

“Wings for the Transit” is brochure 
explaining basic principles employed in 
producing aerial topographic maps. 
Obtainable from Lockwood, Kessler Sr 
Bartlett. Ine., 32 Court St-, Brooklyn 2, 
N. Y. 
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EDITORIAL 


Air Coaches & Foreign Policy 


The air coach issue promises to stimulate as much 
controversy among trans-Atlantic carriers as it has among 
the major domestic airlines. But the implications of 
cheap international travel are greater. 

Actually, of course, “coach" rates are inevitable on 
the main airways of the world. But the necessary and 
healthy open forum arguments of a democracy will be 
complicated, in the coming fight over mass air travel 
on international routes, by the added intricacies of con- 
flicting foreign policies of the United States go\erninent 
and other countries- 

Pan American Airways, which usually knows exactly 
what its long-term objectives are at any giv’en moment, 
and is trying to reach them, has sought to force the 
North Atlantic air coach issue by proposing a one-way 
tourist fare of about $225 between New York and Lon- 
don for a six-month period. It was Pan American, also, 
which took the initiative a few years back in forcing 
trans-Atlantic fares down from a passenger rate which 
had been proposed by British Overseas Airways Corp,, 
and adopted by the U. S. international carriers. 

Tire Civil Aeronautics Board as usual is sitting unliap- 
pily and fully exposed to the crossfire of our own govern- 
ment in announcements of foreign policy, the govern- 
ments of other nations, the International Air Transport 
Assn, and our own U. S. competitors of PAA. CAB has 
turned down PAA’s latest proposal. The fighting will 
get hotter. 

Our own Truman Administration must esentually, 
directly or inferentially. set forth our national policy on 
the subject for the CAB, and the record of this Admin- 
istration to date presents no encouraging evidence that 
business efficiency and old-fashioned economics of a 
once rugged American individualism will primarily deter- 
mine our international airways policies— at least, not 
without a lusty struggle on the part of U. S. business. 

Despite the Administration's solicitude for our hard- 
pressed major European countries, most of whom are 
struggling to maintain their own subsidized airlines 
across the Atlantic, perhaps with our own taxpayers' 


money, it would appear that Pan American’s main 
weapon in this campaign for lower trans-Atlantic passen- 
ger fares is to prove that such service would not add to 
its financial demands from the U. S. government. 

If such service can be shown to be self-sustaining, at 
least, the American taxpayer could become exceedingly 
obnoxious in his queries. 

If PAA, after a trial period of low-fare operation, 
could present cost and income figures that would be 
satisfying to the proper authorities, PAA would have a 
powerful answer to the loud expressions of doubt being 
heard about its “motives.” And it would be able to 
offer another powerful argument to the Administration in 
encouraging mass tourist travel to a dollar-hungry Con- 
tinent. Even with today’s ait fares there is evident an 
important travel trend from the steamship to the air- 
plane on the Atlantic. Still lower air rate could start 
a record-breaking tourist crusade to the Old World. 

Tile controversy, as it progresses, will also arouse again 
the suspicions of a few thoughtful aviation obsersets in 
this country who fear that the U. S. — by giving too great 
heed to other countries in the lATA and ICAO organiza- 
tions— runs the risk of lowering out own technical and 
economic standards to the levels of others, rather than 
bringing our less fortunate neighbors up to our own 
proficiency. 

Tliis fight, although it may retard truly low-fare 
trans-Atlantic air travel for at least a year, will help 
clarify several vital differences of opinion within our own 
air transport industry, lATA and the CAB. But in the 
end, even in these early days of the American welfare 
state, we believe that the proponent who offers the 
soundest esidence for a business-like plan of least govern- 
ment subsidy will win out. 'Hie fireworks of the inter- 
vening battle will be something to watch. If Pan 
American sticks to its guns, and proves it can operate 
economically at lower fares, it and other low-fate, 
anti-subsidy spokesmen should win. Because on this 
basis, eventually, U. S. public opinion will demand that 
U. S- foreign policy be determined. 

-ROBERT H. WOOD 
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Making all 
Weather.... 
Good Flying 
Weather 




• The grcaler number of llighis being completed on schedule 
today rellects the advances being made in year-round weather 
control. Airlines, through their skilled meteorologists. no« know 
more about the weather than ever before, and with the use of 
the most modern facilities and equipment are making their 
service increasingly independent of the weather, 

• Before he takes off. the airline pilot knows the weather fronts 

lo avoid along the flight route... and the tail-winds that will help him 
make up lime consumed in living above or around storm areas. 

A pre-flight weather analysis. ba.sed on the Weather Bureau’s 
and the airline's own meteorological studies . , . gives him this 
valuable information. 

• To help the pilot utilize to the utmost the information he has at 
his finger lips, airlines are supplying him with the latest in facilities 
and equipment— the best in ships, engines and instrumcnlaiion. 
•Another contributor, the C.A.A., now operates approximately 

100 beam landing-approach systems in major airports throughout 
the country. These systems have lowered the weather ceiling 
for the airlines - . . allow more “flying” days. 

• Sperry has been and is contributing to all-weather flying . . . 
flight instruments for attitude and direction., -the A-12 Gyropilot* 
for smoother flying even in turbulent air . . . the Automatic Approach 
Control for bringing sky giants to less than 100 feet of the 
runway no matter what the weather. And Sperry research pilots 
at the controls of Sperry’s flying laboratories are taking off, 

day and night, w hen flying weather is at its worst, lo study, perfect 
and devise new means of making all weather good flying weather. 
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from the owner’s 


viewpoint 


You want speed 


The Beechcraft Bonanza cruises at 170 miles 
per liour at 8.000 feel, using only 56% of en- 
gine’s inaxiniuin rated take-off power. I\o en- 
gine overload. Top speed of 184 miles per hour 
at sea level. (Bonanza performance figures 
guaranteed. ) 


. . but you want strength and rug- 

gedneSS/ too. See how well the ship 
handles on short, rough fields. See that low. 
sturdy landing gear with wide tread and struts 
exclusively cross-hraced. No pitching — be- 
cause of nose gear position and long wlieel 
base. Allows greater brakiiig. 


You want high performance 

Your Beechcraft Bonanza has a range of 750 
miles, a service ceiling of 17.100 feet. 5:ou 
get the extra speed with an extra margin of 
safety. Carries four people and more than 
135 pounds of baggage. 



but you want economy, too. 

Beechcraft Bmianza fuel consumption amounts 
to only 9Y2 gallons per hour at cruising speed. 
Because of lack of engine overload, tliere's less 
engine wear. Seat-mile cost reaches as low as 
P '4 cents. Real savings! 


You want safety 

Tough, sturdy framework gives you safety 
“plusses."’ Rated in utility category at full 
gross weight, with a limit Hight load factor 
nf 4.4 G’s. the Beechcraft .\35 Bonanza under- 
went radio controlled dive tests at 275 miles 
per hour, pulling out safely at 3 G’s. 


Compare these 
performance features 

e Top speed, 184 mph 

• Cruising speed, 170 mph 

• Range, 750 miles 

e Service ceiling, 17,100 
feet 

e Fuel economy, 9H gal. 
per hour 




Compare these 
comfort features 

e Exclusive retractable 
step 

e Limousine entrance 
• Insulated, sound-proofed 
cabin 

e Quickly removable rear seat 
e Luggage compartment 
accessible two ways 


BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS 



but you want beauty and com- 
fort, too. Exclusive retractable step and 
limou.sine door let you enter and leave with 
ease; preserve feminine dignity! Room to 
spare for four in tlie liandsome, sound-proofed 
cabin. Maximum 5-way visibility. 

Add up all these features — and you have the 
reasons why the revolutionary Beechcraft 
Bonanza is a better buy. See it today! A note 
on your company letterhead will bring illus- 
trated brochures describing the Beechcraft 
Bonanza's many extra advantages. \\ rite to 
Beech Aircraft Corporation, Wichita. Kansas. 
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